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ABSTBACT 

The report of the National Center for Health 
Statistics presents national estimates of the hearing levels of 
youths 12-17 years of age in the civilian noninstitutionalized 
population of the United States. These are based on individual 
■onaural, puretone, audioietric test results of eight frequencies as 
obtained in the Health Bxaiination Survey of 1966-70 for a national 
probability saaple (N>6,768) representative of the 22*7 Billion 
youths in that segient of the population. Age, sex* race, region, 
urban-rural, incoae, and parent-education differentials in hearing 
levels are assessed. Major findings suaaarized fros the study aaong 
youths include: that for their better ear sore than half had hearing 
thresholds below (better than) the Aaerican Standard Association 
(ASA) 1951 standard for audioietric zero at all ftequencies tested 
except 6000 Hertz; that hearing levels for girls are generally lover 
(better) than aaong boys, by aean differences large enough to be 
statistically insignificant at 2000-8000 Hertz; that the prevalence 
of hearing handicap as estiaated froa the puretone audioaetric test 
results in this survey is quite low (only about 1.5 percent, or an 
estia&ted 281,000 youths 12-17 years of age in this country, have 
soae degree of hearing handicap) ; and that youths froa f aailies with 
less than 15,000 per year had higher aean thresholds (poorer hearing) 
than those froa f aailies with incoae of S5,000 and over. (Author) 
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Scries 1 1 reports present nndings from the National Health Examination Survey; which 
obtains data through direct examination, tests, and measurements of samples of the U.S. 
population. Reports 1 through 38 relate to the adult program, Cycle I of the Health 
Examination Survey. The present report is one of a number of reports of Tmdings from the 
children and youth programs, Cycles II and III of the Health Examination Survey, These 
latter reports from Cycles II and III are being published in Series 1 1 .but are numbered 
consecutively beginning with 101. It is hoped this will guide users to the data in which they 
are interested. 
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HEARING LEVELS OF U.S. YOUTHS 

12-17 YEARS 

Jean Roberts and Kli/abcth M. Ahuja« Division of Health Examination Statistics 



INTRODUCTION 



This report gives natbmal estimates of the 
hearing levels of youths 12-17 years of age in the 
ciulian noninstitutionali/ed population of the 
United States. These are based on individual 
monaural pua*-t(me audiometric test results, at 
eight frequencies obtained in the Health Kxami- 
nation Survey of 1966-70 for a national probabil- 
ity sample representative of the 22.7 million 
youths in that segment of the population. 
Findings have been analyzed with respect to age, 
sex, race, geographic region, size of place of resi- 
dence, family income, and education of parent. 

The Health Kxamination Survey is one of the 
major programs of the National Center for Health 
Statistics* authorized through the National Health 
Sur\'ey Act of 1956 by the 84th Gingress as a 
continuing Public Health Service functicm to 
determine the health status of the population.^ 

In the Naticmal Center for Health Statisti(*s, 
the principal health survey programs include die 
Health Kxamination, Health Interview, Health 
Manpower and Facilities, and Health Resources 
Utili^ation. The Health Interview Survey, which 
collects health information from samples of 
people by household interview, studies primarily 
the impact of known iUness and disability on the 
lives of people. The Health Manpower and Facili- 
ties programs obtain information through stu%'eys 
ot hospitals, nursmg homes, and other resident 



institutions, and the entire range o{ personnel in 
tiK health occupations. The HeiJth Resources 
Utilization surveys obtain inforn.ation on the 
extent of health facility and service utilization* 
The Health Examination Sur\ry collects data 
tlirough direct physical examinations, tests, and 
measurements performed on scientirically sc- 
letted nationwide probability samples of the 
p<^pulation. This system, in addition to providing 
tne most efficient way of obtaining actual diag- 
nostic data on the prevalence of specified medi- 
cally defined illness, is the only one of the survey 
programs to secure information on unrecognized 
or undiagnosed conditions as well as a variety 
of physical, physiological, and psychological 
nkasures within the population. In conjuncticm 
with the examination, medical history, demo- 
graphic and socioeconomic data were obtained 
on the sample population under study with 
which the examination findings for these per- 
sons may be interrelated. 

The Health Examination Survey is planned as 
a series of separate programs called "cycles.** 
F*ach cycle is limited to specific aspects of health 
within specific segments of the U.S. population. 
The first cycle in 1960-62 was <lcsigned primarily 
to provide data on the prevalence of certain 
chronic diseases and cm the distribution of 
various physical and physiological measures in a 
defined adult population*^*^ 

The target population for the seccmd cycle in 
1963-65 was the noninstitutionali/ed childa*n 
6-11 years of age. F<ir it the examination was 
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ftK'uscd primariK on health factors^ related to 
growth and development.*-* 

The third t\ck\ on \vhi(h the findings in tliis 
report are b*ised,\va!» designed as in the preceding 
children^ program to collect data on the health 
!»tatus of the youth population with partimUr 
emphasis on factors and condition^ related to 
their gn»wili and development. For thi> a proh 
abihtN sample of the noninstitutionalized \ouths 
12-17 \e.irs in the I'nitcd Stales was selected and 
examined. The questionnaires and examination 
iontiiit and procedures were >imilar to thost in 
xhc children s program, so as to obtain com 
parable mformatiim foi the entire lontinuum of 
ihildho4>d through adolesccme. but were supple 
nientcd, as netcs>ary, to obtain data specificalK 
related to adok^cent health. Included were a 
physical examination given by a pediatric ian 
assisted b\ a mirse, tests administered b\ a 
ps\ihoh>gist, and a variety of tests and measure 
ments b\ laboratory X ra\ technicians. I'lie 
survcv plan, sample tlesign, t xamination content, 
and operation of this sur\e\ program have been 
described in a previous report/' 

Policies for the testini; of bearing and the 
related examination of the ear>, nose, and throat 
were provided through the Subcommittee on 
He.tring in Children of the Committee on Con- 
servation of Hearing of the .\merican Aeademv 
of Ophthalmology and Otolaryngology » of which 
Dr. Raymond t. Jordan was Chairman. Members 
of the subtommittee also made onsite visits to 
review the ongoing hearing examination. Facil- 
ities for the testing of hearing* training of tech- 
nicians in testing and in instrument calibration* 
aiid conduct ol ac«>ustical surveys were made 
available through this grtnip. Dr. Eldon L. Eagles, 
Executive Director of the Subcommittee* served 
xs principal consultant in the hearing aspects of 
the survey. Specific guidance on audiometric 
testing and the training of the technicians in this 
testing were given by Dr. Ixn Doerflcr of the 
University of Pittsburgh. Instrument calibration* 
background noise level surveys* and specific 
guidance on environmental control aspects of 
hearing testing were provided by Mr. Kenneth 



Stewart through his acoustics laboratory at the 
University of Pittsburgh. Special training in 
performing the ear examination was also given 
the survey staff pediatricians. 

Field collection operations for the youths' 
cycle started in March 1966 and were completed 
in March 1970. Of the 7,.5I4 youths selected in 
the national probability sample, 6*768 or 90 per- 
cent wxre examined. This national sample is 
representative, and the examined group is ch)sely 
representative of the 22.7 million civilian non- 
institutionali/ed youths 12-17 years in the United 
States with respect to age* sex* race* region* 
population sue of place of residence* and rate of 
change in si/.e of place of residence from 1950 
to I960. 

.As in the preceding program among children* 
examinations in the youths* cycle were done 
consecutively in 40 different locations through- 
out the United States. Each youth during his sin- 
gle visit was given a standardized examination by 
the examining team in the mobile units specially 
designed for use in the survey. The only excep* 
tion was thai the girls whose urine specimens were 
found positive for bacteriuria were brought back 
fi)r repeat urine tests. Prior to the examination, 
demographic and socioeconomic data on house- 
hold members as well as medical history* be- 
havioral* and related data on the youth to be 
examined were obtained from his parents. In 
additicm, a Health Habits and History form was 
completed by the youth before he arrived for 
the examination and a Health Behavior form 
was completed by him while in the examination 
center. Ancillary data were -requested from the 
school attended by the youth including his grade 
placement* teacher*s ratings of his behavior and 
adjustment* and health problems known to his 
teacher. A birth certificate was obtained for 
each youth to verify his age and provide informa- 
tion related to his condition at birth. 

Statistical notes on the survey design, reliability 
of the data«and sampling and measurement error 
are shown in appendix I. Definitions of the demo- 
graphic and socioeconomic terms 5U'c in appcn* 
dix II. 
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HEARING MEASUREMENT AND RELATED 
ENT EXAMINATION 

Hcarini; threshold lc\cU for the right .uul kii 
car of each \oiith were determined indi\iduall\ 
at eight frequcneies-250, 500, 1000, 2000, 
3000, 4000, 6000, and 8000 Ihru (ll/ eyeleh 
per second). Testing was done in an acoustically 
treated room using air-conduction earphones with 
standard pure-tone au<iiometers and methods 
identical to those in the preceding sur\ey among 
children. The related examination of the youth's 
ears, nose, and throat (KNT) given by the sur\ey 
staff pediatrician included a general inspection 
of the external ears, routine otoscopic examina- 
tion of the extenud .uiditory canals and tympanic 
membranes, pneumatic otoscop\ , and inspection 
(»f the anterior nares, tcmsils, and oral pharynx 
identical (with a few minor deleticms) to that for 
children in the preceding sur\'eyJ 

Testing was done by technicians specially 
trained in the use of a modi Tied Hughson-Westlake 
method in which the tone was First introduced 
at a 60-decibeI (dB) intensity, decreased by lO-dB 
steps until no response was obtained, then in- 
creased 5 dB and dropped 10 dB until the lowest 
intensity was reached (threshold) at which re- 
sponses were obtained in 2 out of 3 or 3 out of 5 
ascending trials. For the testing, the youth was 
seated with his back to the window in the 
acoustically treated test room in which the door 
had been closed. The youth was seated opposite, 
but not directly facing the tester, so the examinee 
could not see when the signal was presented. The 
technician made certain that the youth's ears 
were not obstructec! with cotton, that eyeglasses, 
iiearing aids, earrings, and chewing gum were re- 
m«>ved,and that hair was pulled back off the ears. 
The technician then place<i the earphone opening 
over the ear canal making sure that the earphone 
made a good seal against the youth's ear. The 
red earphone was placed on the right ear, the 
gray <m the left. 

Hearing thftshold or le\el, as used in this re- 
port, is the lowest intensity of a pure tone pro- 
duced in the audiometer earphone that the youth 



reports .is just audible to his ear under test, in at 
U'.ist one-half of the s|K*cified number of trials. 
Standard audiometers for 82 percent of the tests 
among \ouths were calibrated and maintained in 
calibration in accordance with the I95I An.crican 
St.mdard Association (ASA) speciFications^ in 
which the zero sound intensity level on the dial 
of these instruments corresponds to the thres* 
hold of hearing for "normal" subjects with no 
history of otological disease or difficulty hearing, 
as determined in the 1935-36 National Health 
Sun ey . The "audiometric zero (ASA- 1 95 1 )" or 
zero point on the audiometer was expressed in 
terms of the sound pressure levels in decibels 
produced by the earphones in a National Bureau 
of Standards (NBS) 9-A coupler when the volt- 
ages corresponding to this threshold of hearing 
are applied. This audiometric zero point corre- 
sponds to a different sound pressure level for 
each test frequency. During the latter part of 
the sur\'ey, as the older audiometers became 
more difficult to recalibrate to ASA standards, 
they were replaced with newer standard audiom- 
eters calibrated and maintained in calibration in 
accordance with the 1969 American Naticmal 
Standards Institute (ANSI) specifications which 
incorporated the standards set in 1964 by the 
International Organization for Standardization 
(ISO).9.10 The audiometric zero points at each 
fre(|uency in the ASA-l 95 1 Standard were re\ised 
for the IS01964 and ANSI- 1 969 Standards on 
the basis of more recent audiometric test data on 
human subjects from a large number of acoustics 
laboratories in various countries that were ob- 
tained with improved ecjuipment not available at 
the time the 1935-1936 National Health Survey 
normative data were obtained. 

Measurement of hearing level could be made 
in 5-decibel steps from 100 decibels above to 
10 decibels below the audiometric zero point on 
the ASA- 1951 audiometers and from 80 decibels 
above to 1 0 decibels below the audiometric zero 
point on the ANSI-1969 equipment. Since the 
hearing of youths is substantially more sensitive 
than that of the adults tested in the Health 
Examination Survey of 1960-62, the audiometers 
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were modified by the insertion of a 30-dccibi'l 
attenuator so that testing could be done as low as 
40 decibels bel<»\v audiometrii zero in a stable 
part of the range of the instrument as was done 
in the preceding sur\ey among children. This 
made a corresponding reduction in the upper 
limit of intensity available for testing (to 60 dB 
on the ASA-1951 instruments and 40 dB on the 
ANSM969 units). Later the value of the atten- 
uator was subtracted to obtain the actual hearing 
level of the examinee in decibels. The decibel 
values re audiometric y:ero, as used here, arc de- 
fined as 20 times the logarithm to the base 10 of 
the ratio of the sound pressure at the examinee^ 
threshold of audibility (his zero sensation level) 
to the reference soimd pressure established for 
the audiometer (audiometric /.ero) used. Both 
sound pressures in this ratio are usually expressed 
in decibels re 0.0002 dynes per square centimeter. 

For analytic purposes the two sets of 
measurements -the 82 percent from ASA-1951 
instruments and the 18 percent from ANSI- 1 969 
(ISO- 1964) instalments— were later all converted 
to both units using the appropriate values shown 
in appendix IV for each examinee. Some of the 
basic hearing level findings for youths in this 
report are shown both in the ASA-1951 and 
ANSI- 1969 units to provide continuity with pub- 
lished Trndings for U.S. adults from the 1960*62 
survey and for U.S. children from the 1963-65 
survey, which were obtained and published only 
in terms of the ASA-1951 units. 

Before the earphones were placed, the youth 
was instructed not to touch them once they were 
in place. He was also told that the sound coming 
from them would be like whistles or horns which 
would be heard in cme ear tt a time and which 
would get progressively fainter. The youth was 
asked to show when the sound was heard and in 
which ear by raising his right or left index finger. 
He was further told to raise his index finger even 
thougii the sound was very faint and to keep it 
raised until the sound was no Kmger heard. 

Prior to the test the instrument power was on 
for at least 10 minutes. The sequence of testing 
was done in a randomized fashion starting with 



4000 Hertz, then proceeding to 1000, 6000, 500, 
2000, 250, 4000, 8000, and 3000. Testing of 
the ears was alternated starting with the right ear 
lor youths with evcu numbered records and with 
the left ear for youths with odd case numbers 
(appendix III). 

After the testing the technician indicated on 
the record what conditions, if any, affected the 
test results, such as a cold, ear discharge, defec- 
tive equipment, earache, or other. If the techni- 
cian indicated that because of the condition he 
felt the hearing test results were unreliable, these 
results were not used. The extent of missing data 
either because the test was not given or the results 
unreliable and the methods used in estimation of 
these missing values are shown in appendix 1. 

The technicians were trained to avoid rhythmic 
presentation of signals to the youth, to skip to 
another threshold temporarily to avoid a long, 
drawn out search for a particular threshold, to 
avoid visual or auditory clues when presenting 
the tone, and to avoid distracting activity. 

After each test session a disinfectant was 
applied to the headband and earphones. ^ 

Acoustical Environnnent 

Hearing was tested in an acoustically treated 
n)om within a specially constructed trailer in the 
mobile examining center. Inside dimensions of 
ti*e room measured 84 by 156 by 96 inches. 
Walls, door, and ceiling were constructed of 4- 
inch thick acoustical panels of heavy steel. The 
room had incandescent lighting and continuous 
but quiet ventilation. 

Performance of the room in attenuating exter- 
nal noise was checked periodically throughout 
the cycle by acoustical surveys conducted under 
normal test conditions. Sound pressure levels 
were measured both inside and outside the test 
area with and without the air<onditioning equip- 
ment and under other conditions of excess noise. 
When compared with the American Standards 
Association's maximum allowable sound pres- 
sure levels for no masking above audiometric 
zero (ASA-1951 ),> * the findings (shown in uble 
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,1966-70 



Frequency band (Hcr4l 



Audi ome trie 
test 
frequency 
(Hertz) 



Maximum eiloMeble 
sound pretsure 
for no masking 
above audiometric 

zero from 1951 
American Standard 
(dB) 



Instrument 
noise 
CdB) 



Souno pressure 

leve: CdBl 
inside tes» room 



20-75 . . 
75-150. . 

150-300. . 

300^. • 

600-1200 . 

600-1200 . 
1200-2400 
1200-2400 . 
2400-4800 . 
2400-4800 . 
4800-10000 
4800-10000 



50 
125 
^250 
^500 
750 
^1000 
1500 
^2000 
^3000 
^4000 

Hooo 

%)00 



40 
40 
40 
40 
40 
40 
42 
47 
52 
57 
62 
67 



' July 22. 1966. at Portt«nd. M«in«. j 
2sound pf»More» in 6mckM% f 0.0002 dyne P»f cm . 
^Te«t fr«qu«nclet u»ed In ttudy. 



14 

12 
12 
11 

11 

11 

12 

12 



condi- 
tioning 
off 



38-42 
26 
12 

10-11 

10 
10 
10 
12 



A) iiulicatc thai under normal conditions witli 
air-conditioning equipment on, the room would 
have providcil sufficient attenuation of ambient 
noise f<»r testing io at least 20 decibels below 
audiometric /.ero (AS/V1951) at all test frequen- 
cies. The lowest hearing level for wliich there 
would be no masking ranged from 24 decil)cls 
below audiometric /.ero (ASA-1951) at 250 
Hertz, to 27-35 decibels below at 500-2000 
Hertz and 40 decibels or more liclow from 
3000-8000 Hert/.. Hence for all practical pur- 
poses only at the 250 Hert/. frecjuenrv' could 
masking due to ambient noise have produced an 
clc\ated ratlier than a true hearing kvcl for the 
few youths wliose hearing levels were unusually 
low (kss than 24 decibels bek)vv audiometric 
/.ero, ASA- 1 95 1). 

During tlie survey it was not always possil)k- 
to select h)cations fl)r the examining center that 
presented an ideal acoustical environment for 
hearing testing at all times and still meet other 
conditions necessary- for tlie rest of the survey 
examination. Neverthek»ss, analysis of the 
findings for the frequencies l)eIow 2000 Hert/. 
gives no real evidence of any noticeabk degree 



of masking trom external noise, indicating that 
the acoustical environment was adequate for 
testing to tlicse low levels. 

Audiometer Cdibration and Other Aspects of 
Quality Control 

Thcaudiomcters used in this survey to measure 
hearing acuity were primarily Maico instru- 
ments-standard clcctroacoustical generators with 
air-conduction earphon.es (receivers) of type 
1DH.39 wath MX-41/AR cushions, providing 
pure tones of sek'ctcd frequencies and intensi- 
ties whicli cover the major portion of the 
auditory range, and with a manual device for 
interrupting the tone. 

rhe audiometers were modified and calibrated 
at the Acoustics Laboratory of the University of 
Pittsburgh to furnish reading in terms of hearing 
levels in decibels on the NBS 9-A calibrating 
( oupler rckitivc to the audiometric zero used in 
the particular instrumcnt-ASA.1951 or ANSI- 
!9(i9.at frequencies of 125, 250, 500, 750, 
1 0(M), 1 500, 2000, 3000, 4000, 6000, and 8000 
Hert/.. I'he audiometric zero (American Stand- 
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ard. 1951) for air-ionduction testing is based on 
findings from the clinical follouiip to the 1935-36 
National Health Sumy for that subgroup (,f 
persons considered ,o have "normal" hearing. 
This subgroup consisted of 1,242 persons, of all 
ages and both sexes. wh(, gave a history of normal 
hearing for speech and whose hearing levels 
(determmed by air-conduction tests) for both 
cars did not exceed a total variation of 15 or 20 
decibels on the eight tones from 64 to 8192 
Hert^.i2.l3 

When voltages corresponding to audiometric 
zero are applied, the sound pressure levels pro- 
duced by the audiometric earphones commer- 
cially available at the time of these surveys 
differed for each type and configuration of ear- 
phone. An indication of the extent of variability 
among three of the TDH-39 earphones used at 
s<>mc time during the 1960.70 period in the 
Health Examination Sunevs was obtained in a 
loudness balance study on human subjects made 
by Mr. Stewart and Dr. Ernest Burgi at the Uni- 
versity of Pittsburgh Acoustics Laboratory for 
the Health Examination Sur\'ey.'4 The ASA- 
1951 reference zero levels used in laboratory 
calibration of the TDH.39 earphones of the 
audiometers in the Health Examination Survey 
together with the corresponding present inter- 
national reference zero levels for pure-tone audi- 
ometers adopted by the American National 
Standards Institute (ANSI) in 1969 are shown in 
appendix IV. Gmversicm to the ANSI- 1969 
levels were made assuming that the magnitude of 
the difference in reference zero points for the 
WE.705A earphones and TDH-39 earphones 
would be the same in terms of the ANSI1969 
standard as had existed in the ASA- 1 95 1 standard. 

During the survey among youths, each audi- 
ometer was returned to the Acoustics Laboratory 
at the University of Pittsburgh for recalibration * 
after each of the 40 stands (locations) of the 
examinations and also on the few occasions wlien 
monitoring and calibration indicated that the 
instrument was not functionitij? mlccjuately. 
Laboratory calibration procedures routinely in- 
cluded tests to determine whether the instru- 



ments were withm the following American 
Standards Association specifications:" 

1. Frequencies generated by the audiometer 
within ±5 percent of the corresponding 
frequency reading on the instrument. 

2. The sound pressure produced by the car- 
phones at each hearing level intensity 
readings at each fre(|uency not differing 
from the normal values by more than 4 
decibels at frequencies of 2000 Hertz or 
less and by not more than 5 decibels at frc- 
quencies above 2000 Hertx. 

3. The 5-decibel intervals between successive 
hearing level readings being not less than 
3.5 decibels or more than 6.5 decibels. 

4. The time required for the test tone to rise 
to a value within ±1 decibel of the required 
sound pressure Jeing not less than 0.1 
second and not more than 0.5 seconds. 

5. The sound pressure of the fundanjental 
signal being at least 25 decibels above the 
sound pressure of any harmonic. 

A typical laboratory calibration report from 
the University of Pittsburgh for one of the audi- 
ometers used in the survey among youths is 
shown in table B. 

In the field, audiometers were checked by the 
technician twice each day-in the morning after 
the 10-minute warmup period, before testing 
was started, and again after testing was com- 
pleted for the day. In addition, a weekly Held 
sound pressure calibration at set intensity levels 
was performed using Bruel and Kjaer Precision 
Sound Level Meters and Artificial Ear Couplers. 
Reports cf the field calibration were sent rou- 
tinely to the acoustics laboratory for review. 
The field testing equipment was calibrated peri- 
odically by the acoustics laboratory. 

As previously stated, each ear was rctested 
at 4000 Hertz to provide a measure of the reli- 
abihty of the test results. On the average at the 
various examination locations, the differences 
ranged from 1 to 4 decibels or less than the 
interval between test intensities, the magnitude 
that might be expected in test-reteit of normal 
«ubjecti.l5 
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tiblt ft. TfpM ttwUomim csllbritlon rtMiItt for •udkimtttr No. 3936 



Initrumtnt frtquthcy 



Actuil 
frtqutncy 
(Htrtx)^ 



Inttniity 
mot (dBI^ 



Rid 

phont 



Qrty 
pHon« 



SKond harmonic 
bflow 
fundarrHintil 
f r«qutnct of 

ldB)3 



Rtd 

phoni 



Gray 
phoni 



Attanuttor^ 



EKpoctad 
rangt 

(dB) 



Actual 
intarva) 
(dB) 



250 
600 
1000 
2000 
3000 
4000 
6000 
•000 



267 
606 
1016 
19B3 

4026 

6011 
7063 



-0.6 

-ai 

-1.7 
-1.3 
4a3 
40.4 
42.9 
42«9 



-1*5 

-a3 

*2.1 

-1.7 
40.6 
-0.3 

-a4 

4tO 



Actual atttnuatlon of 30 dB pad - 20.2 dB 

Una voltaga variation : 1 06-1 25 - 03 dB 
(ASA tolaranet li2dB) 

Ovtfihoot and undarihoot within ASA tolaranca limlti of 1 1 dB 

Oniat tima within ASA tolaranca llmlti of .1 to .5 lac* 

Oacay tIma within ASA tolaranca limlti from 20 dB or mora within .6 mc. 



364 
364 
364 
27.04 
364 
364 
364 
364 



36^ 
364 
364> 
364 



364 



06*100 
90«96 
86-90 
80«86 
^iO 
;'76 
66-70 
60«66 
66-60 
60-66 
46*60 
40-46 
36-40 
30-36 
36-30 
20-26 
16-20 
10-16 



0 
.10 



10 
6 
0 
•6 



4.7 
4.0 
6.0 
6.0 

6.1 
6J 
6.0 
6.2 
M 
6.1 
44 
11 
4M 
6.1 
4J 
4.9 
M 
4J9 
4.9 
4J 
6.0 



]:aSA fraquaney tolaranea i6 parcant 

•ASA Inttniity tolaran«a at 250*2000 Hi It ±4 dB« at 30004 i6 d6. Obtalnad at haarlnf taval dial raadlngi of 60 dB. 
'asa Mcond harmonia tolaranoa It 26 dB at 600« 1000« 2000« and 4000 Hs. 
^ASA tal«finoai1.6 dB. 



The r&ndomt2ed order of presentation of the 
frequencies provided a furtheriafegu&rd against 
errors in testing. 

FINDINGS 

More than half of the youths 12-17 years of 
age in the noninstitutional population of the 
United States have, at least for the better ear, 
hearing thresholds lower (better) than the "nor- 
mal" or audiometric zero values in the 1951 
American Standard (ASA-1951) across all test 
frequencies except 6000 Hertz, as estimated 
from the Health Examination Survey of 1966*70. 
At all frequencies except 3000-6000 Hertz, at 
least 75 percent of youths have hearing levels 



lower than these ASA4951 audiometric zero 
values (figure 1). Thus it is apparent that the 
"normal" threshold values obtained from the 
1935-36 National Health Survey followup study 
on otologically normal persons were substan* 
tially higher (poorer) than the thresholds for 
more than half of the U.S. youths in the present 
study across all octave frequencies-250, 500, 
lOOOt 2000, 4000, and 8000 Hertz. 

In contrast, when hearing levels of these youths 
are examined in relation to the 1969 American 
Standard audiometric zeros (ANSM969) sub* 
stantially less than unc*half have thresholds be! 
these newer ''normal" values-the proportion 
ranging from 25 percent or less at frequencies of 
250*500 and 3000-8000 Hertz to 40 and 46 per* 
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Uigurs 1, Sfltcttd ptrctntittt from thff diitribution of Hfiring 
thrHhold Ivvttt (rt ASA' 196!) for th« twttfff tMr of youthi 
12-17 yvdri* lit f«cH ttit friqutncy; Unitfd Statffi, 1966-70. 



Figurff 2. 8flf€t«d ptrctfltllM from th« dittributlon of httring 
thrtihold Mrvfli (rt AN8M969) for tht bftttr Mr of youtfn 
12*17 ytiri, at tach tait frtquancy: Unltad Statat* 1966>70. 



(cnt at 1000 and 2000 llcrt/ (n«urc 2). Hence 
only at lOOO ami 2000 Hertz do roughly half of 
the lis. youth population approach the •'normal** 
threj»hol(l values in the I9fi9 Americiin Standard. 
A jiuhsequcnt report on theear-none-throat exam- 
ination finding* will determine how closely the 
otologically normal youths in this study approach 
these newer "normal** values. 

Heanng sensitivity of youths 12-17 years when 
meiisured in decibel values based on the 1951 
American Standard^ similar to the findings for 
children 6-11 years in the preceding 1963-65 
national survey,7 generally decreases with in- 
crease in tonal frequency up to 6000 Hertz- 
slowly from 250-2000, then rapidly from 2000- 
6000 Hertz. The flight depression in median 
and other percentile values at 2000 Hert2 noted 
in the national survey among children was not 
evident for the youth population. Hearing levels 
(in decibels re ASA-1951) for young U.S. aduhs 
18*24 years of age as determined from the I960- 
62 Health Examination Survey also show a simi* 
lar pattern of increase in thresholds (progressively 
poorer or less sensitive hearing in relation to the 
ASA.1951 norms) from 2000-6000 Hert».l6 

ERIC j 



When measured in decibel units based on the 
1969 American Standard, hearing sensitivity of 
youths increased with increase in frequency from 
250 to 1000 Hert^, but then median and other 
percentile values showed a pattern of decrease 
from 2000-6000 Hertz and an increase from 
6000-8000 Hertz similar to that when measure* 
ments were in decibel units based on the 1951 
American Standard audiometric ;&eros. (It is 
readily apparent from appendix .IV that the 
actual intensity of sound for "norniaP* thres* 
holds of hearing from either standard actually 
decreases from 250*1000 Hertz^ then roughly 
levels off. The patterns of deviation in hearing 
thresholds described above from either standard 
in the present and preceding Health Examination 
surveys reflect the variations in Agreement with 
the standard or ^'normal** values across the test 
frequencies. Obviously agreement is closest with 
the ANSI-1969Standard at 1000 and 2000 Hertz 
for the U.S. child^ youth, and young adult 
populations.) 

Mean hearing levels of youths also tend to be 
less sensitive at the higher frequencies from 
3000 to 6000 Hertz than at the lower tones 
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Figurt 3. Mean hearing levati of youths 12'17ytarit( each last 
frequency m terms of dacibeti re audiometric 2ero-ASA 
1951 and ANSI 1969 United States, 1966>70. 

from 250 2000 Ilirl/ in Imns of the 1951 
Amtricaii St.iiulard, but only lusher tl)aii at 
1000 and 2000 ticrt/ in rdation to tnc 1969 
American Standard values li>r audiomcfric zero 
(*'norniar*)« Mt-an thrc<tliolds (in decibels re 
ASA- 1 95 1) were below tliese audiometric /.ero 
values at all rrt(|ueiuies except GOOO Ilert/, 
ran^in); from a lovy of -1 0.0 decibels at 250 
licrt/ to -LI decibels at 4000 llcrt/. and to 
-^2.0 decibcU at (iOOO llcrt/. (table 1). In con* 
trust, wlien decibel values were bast*d on the 
ANSI ! 969 audiometric zeros, the mean bearing 
tliresbolds arc consistently less sensitive than 
tbc levels considered normal, varying between 
a low of >M decibels at 2000 ilert/. and tbc 
maximum ol +11. 2 decibels at WOl) Hertz (fig- 
ure 3 and tal>le 2). 

Hearing tbrcshoUK for the right and left ear 
of a particular individual tended to be dissimilar 
for the majority of U.S. youths with the extent 
of right Icit ear agreement diminishing with the 
iiiciease in frccjuency. The best agreement was 
at 500 Hertz where lest levels for the two ears 
differed by no more than 5 decibels for about 
46 percent ol the youths.' Poorest agreement 
was at 6000 and 8000 Hertz where only 26 |)er- 
cent ol youths had similar monaural thresholds 
(figure 4). The extent of right«left car agreement 
among l'«S« youths ni the present study is sub* 
stantially lower than that found among U.S. 
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Figure 4. Percent of youths 1M7 yaari wtth differenca in 
hearing ttvett betwttn both aeri of 5 dtctbets or teti: 
United States. 1966-70. 

children in 1963*65 and U.S. adults in 1960*62, 
though in botli studies the agreement diminished 
with increase in frequency. Among U.S. children 
the percent with no more than a 5*decibel dif* 
ference between the ears decreased from 88 
percent at 250*500 Hertz to lows of 67 and 69 
percent at 6000 and 8000 Hertz; while amtmg 
adults the proporticm decreased steadily from 
80 percent at H)00 Hertz to 50 percent at 6000 
Hertz. 
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Ftgure 5. Percent of youths 12-17 years with hearing leveli in 
the two ears differing by more then 6 (tecibotf United 
States. 1966 70. 
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"Tyff Nretnt d)ttr)bution of youthi 12*1 7 yMri« by ht arlnf Imli for thi bttttr Mr it OKh tMt froquoncy : Unittd 8titM« 1966*70. 



When llu- I wo 4MIS (»i an individual ymith did 
difln n) Iumhii^ sc nsili\ily (by more than 5 dB), 
at all ficqunuics tlic left cai was suhstantialK 
moro likoK than the rii»ht to he tlu* less sensitive 
(n«4«re r>). TUvsv lindinj^s an* consistent with 
the tnuhni;s aniiing L'.S. duldren in l*)():^()^) and 
U.S. adults ni 19()0 02. hi all thiee surveys any 
practice effect h>r one ear or tlu* other was niini- 
mi/o(l h)r the groups h\ alternating the sequence 
of first ear tested from one examinee to the next 
and from one fre(|uenry to the next. 

.Xmcmg U.S. youtlisthedistrihution t)f hearing 
le\els is slight 1\ skewed lo the rij;ht h)r all fre- 
({luncies (figure G and tables :^8), similar to the 
earlier findings among U.S. children and young 
adults. 



Age and Sex 

.\t 2r>()-10()() Ueil/. there is little diflereme 
between the hearing threshold levels of bo>s and 
girls (figures 7 and 8 and tables 1*19). However, 
at llu higlier lrci|uenc ies,20()()'8()0() nert/.,mean 
and median levels for hoys consistently exceed 
(poorer) those for girls by differences large 
enougli to be statistically significant (at the 5- 
percent probability level). 

For both sexes, the hearing sensitivity varied 
by less than 2 decibels over the 12-17 year age 
range at each freciucncy (except at 6000 Hertz 
where the variation among boys exceeded 2.5 
dB), with no c(msistent trend in increasing or 
decreasing hearing sensitivity with increasing age. 
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Figure 7. Median heafing levelt for the better ear of youthi. by age and le.i at each test frequency: Unittd StatM, 1066'70. 
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f-rfiure S Vfdian jr.i! quar tilfs (BOth. ;?5th. .imJ ;&th percentiles^ 
from the distribution at heariny thfe^hoUi leveU for th»; 
better ear o» youths 12-17 years at selected frequencies. l)y 
se>i United States. 1966-70 

I his iairU stahir a^l' pattern lor ><jiulis was in 
sharp t(»ntrast to the lindiniii .unon)^ U.S. chil 
drin (>-ll years in the l!)(i:}.65 nation.il study, 
in which there was a consistent pattern ol in- 
<reasin.i; hearing srnsiti\it> with .•jtje at the lower 
tones under :UK)0 Hertz. This would te;id to 
reinforce the indication in the earlier study that 
at least part of this trend among children was 
probably due to the shorter attention span ;md 
the less good fit of the earphones among the 
younger children. 

No breakdown by age was published for the 
young U.S. adults in the 1960-62 study. How- 
ever, median thresholds for women 18-24 years 
were consistently lower (better) than those for 
yoiuig men of that age at all six test frequencies, 
generally consistent with the findings among 
U.S. children and youths. 

Race 

White youths age I2-I 7 >ears had better hear- 
ing on the average than Negro youths in the 
United Slates in the middle frequencies lOOO- 
WOO Hertz, with mean differences large enough 
to be statistically significant at 1000-4000 Hertz 
(figure 9 and tables I and 2). At the higher 
tones. 6000 8000 Hertz, and to a lesser degree 
the hiwest (250 Hertz). Negro youths had more 
sen.sitJve hearing than white youths, but (miy the 
mean difference at 6000 flertz was large cmnigh 
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F»Qure 9. Mpdn hearing tevels of white and Ncyro youths 12 17 
years at ejch test frequervy United States. 1966-70 

l«) be statistic ally significant. While thin patutn 
generally persisted throtighout the age i.iu;;^ . 
mean dirferenees were not large enough lo be 
statistic alK signifitant throughout. Mean levels 
tor the other races are shown as a group in 
tables I and 2, but the sample used in this.stud\ 
was not large enough to provide reliable national 
estimates for this small heterogeneous group in 
^he population. 

White girls consistently had more sensitive 
hearing than their Negro counterparts over the 
entire range of fretpiencies (except at 6000 
Hertz) with mean differences large enough to 
be statistically significant at 10004000 Hertz, 
Among boys, mean th. vsholds for white youths 
in thj middle frequencies. 10003000 Hertz, 
were lower (better hearing) than for the Negro, 
while at the extremes of the tonal range the 
reverse was found. Unly at 250 and 6000-8000 
Hertz (Negro more HciiHltive) and at 3000 Hertz 
(Negro less sensitive) were the tncan differences 
large enough to be statistically significant. 

Variability in hearing threshold levels among 
the youth population is greatest at 8000 Hertz, 
somewhat greater at the mid-octave fre(|uencies 
of 3000 and 6000 Hertz, and least at 1000 Hertz 
for both white and Negro youths, as measured 
by the scmi-intcrcpiartile range (tables C, 20, and 
21), 

The racial differences hi hearing levels among 
youths arc generally similar to those found 
among U.S. c hildren in the 1963-65 survey and 
young U.S. adults in the 1960-62 survey. 
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TM* C. MMn, median, and vimt ifittffqudMile ranQe in the distribution of hMring thrtsholdt of whitti and N«gro youths 12*1 7 yort •% 

each test frtouency. United States^ 1966-70 



Frequency 



Mean 



White 
Median 



Negro 



Mean 



Median p/2(f*;5- /^b) 



Decibels re audiometnc 2ero (ANSt*1969) 







9.3 


4.0 


as 


8.6 


5.0 




5.9 ^ 


5.5 


5.4 


5.8 


4.8 


5.W 




i 1.4 1 


0.9 


3.6 


2.3 


1.5 


4.1 






0.5 


4.0 


2.2 


1.6 


4.8 






4.0 


5.6 


7.0 


6.9 


5.6 


4000 Hertz 


.... - 7.8j 


7.5 


5.5 


9.0 


8.9 


4.8 




11.4; 


10.3 


5.6 


9.7 


9.2 


5.4 




.. . ; 6.8 


6.1 


a4 


6.1 


5.0 


6.2 



:>flmi*int«rqu«rtiie rang* 1'2(/'75*/^5) include! 12.5 pircent of the distribution above end 12.5 percent below the median 
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Region 

Voiithii lt\ing in the South had Ics^s .scnsiti\o 
hiMfing, on tlic average, than those in other 
returns o\ the United States excejM at tlie low- 
est tone, 250 Hertz, where mean levels tor \ouths 
in the Midwest and West were liiglier (poorer 
hearing) (figuie 10 and table 22). Less ecn^sis- 
tency exists at the other extreme. At 250, 4000, 
and tiOOO Hertz mean thresholds for youths in 
the N\»rthea.st were lowest while at 500-3000 
Hertz those in the Midwest had better hearinj» 
than th«>se living elsewhere. Mean differences 
in hearing thresholds between those in the Soiuh 
and Midwest were large enough to be statistically 
si'^nificant at all fiecpiencies except 2000 Hertz. 
Mean le\el.N for youths in the Northeast at 4000 
,uul (5000 Hertz were also substantially lower 
tlian those in otiiei narts of the country. 



Boys and girls 12-17 years of age in the Souths 
except at 250 and 1000 Hertz for boys and 250 
and 6000 Hertz for girls, tended to have some- 
what poorer hearing levels than t':ose in other 
regions of the country*. 

As shown in tables D and 2!^2G« variability 
in hearing thresholds among the youth popula- 
tion, as measured b> the scmi-inter(|tiariile range 
is ccmsistently at least as high or higher for 
those in the Soiuh as elsewhere except at the 
nighcst tone, 8000 Hertz. Variability in bearing 
levels is greatest at that highest Ume in each of 
the four regitms. 

These findings of the least sensitive hearing 
among youths in the Scnith are more clear-cut 
but generally consistent with those for U.S. chil- 
dren 6-1 1 years in the 1963-65 study. However, 
among children the variability in hearing levels 



Tabto O. Mean. m«di«n,and Mfni*inttrqiMrttlt ranga in tht dlttrlbutiafi of fMtring IhrMhoMt of youths 12-17 yoart at ttloctod fro> 

quanctn t»y rogkMi: Unitod Status 1966-70 



Northeast 









Frequency 






Rtgion and measure 


250 


500 


1000 


2000 


4000 


8000 




Hertz 


Hen/ 


Heru 


Htru 


Htm 


Hfft2 



Oecit)els re audiometrii; zero (ANSt-1969) 





8.0 


5.7 


1.6 


0.9 


a4 


5.6 




8.2 


5.3 


1.0 




6.3 


4.6 




4.8 


5.4 


a6 


as 


5.5 


6.2 


Midwest 
















10.0 


5.6 


1.0 


08 


7^ 


7.1 




9.9 


4.9 


0.6 


as 


7.9 


63 


1/2</'75-/i5> 


3.8 


5.0 


3.6 


4.0 


5.2 


6.3 


South 
















8.8 


6.9 


2.1 


1.4 


8.9 


8.7 




8.9 


6.7 


1.3 


a7 


8.3 


7.9 




« 


5.4 


XS 


4.4 


5.6 


6.3 


West 
















9.4 


5.6 


1*8 


1.2 


8.6 


5.5 




9.4 


5.0 


1.1 


a7 


8.1 


4.4 




3.8 


5.3 


3.6 


4.0 


5.4 


63 



NOTE. S«nl-tnlwquw«M* rcng. 1/3I/';b '/>26) incluiln 1},S p«rc«nt o> th.dtitrlbutlon .bov. (fld t2.B pttt—n Mmw th. m.dl.n 



RIC 



21 



\v.ui gcncrallv highest ainoni; those in ihc West, 
rather th.in th<* Sauxh as luucd .unon^ these 
\oiiths. 

Size of Place of Residence 

Youths hving in urban connniinitics not dii- 
fercntiaied by population si/e have hearing thres- 
holds that differ little, on the average, from 
those living in rural areas of the United States 
(figure 11 and table 27). At the hmer tones of 
250- 1 000 Hertz, rural dwellers have slightly more 
sensitive hearing than their urbim counterparts 
on the average, while urban residents have slightly 
better hearing at 2000-8000. None of the mean 
differences are large enough to be statistieally 
significant. 

There is also no consistent pattern of hearing 
Ie\els among urban dwellers that varies with the 
population si/e of the community. Youths in 
the smallest urbanized areas of less than 250,000 
(at frequencies of 250, 2000, 3000, and 8000 
Ilert/.) and those outside urbanized areas in 
places of 10,000-24,999 population (at 500, 
1000, 4000, and 6000 Hertz) tended to have 
somewhat higher mean thresholds (poorer hear- 
ing), while those in the largest metropolitan 
areas of 3 million or more (at 250, 500, and 
4000-8000 Hertz) and 1-2.9 million population 
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Figura 11. Mtan Tttring Itwift of urban and rural youtht 12*17 
V««rs at MCh tatt f raquancy: Unitad SeatM, 1966-70. 
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{at 1000 Hertz) had slightly lower mean levels 
(better hearing) than \outlis living elsewhere 
(table 28). 

These Hndings of negligible in ban-rural differ- 
ences in mean hearing thresholds for U.S. youths 
in the present study are generally consistent with 
the findings for U.S. children Oil years in 
196.3.(>5. 

Rati of (wpulation change. One of the three 
axes of stratification used in the sampling frame 
for this naticntal survey as well as the precedhig 
one among children was the extent and direction 
of change in population size of place of residence 
from 1950 to I960. This was considered an 
indirect measure of the economic stability of 
, the communities in which these youths reside* 
Places with an above-average gain in |H)pulatitm 
during the decade were more likely to have a 
healthy expanding economy, while those experi- 
encing a loss were more likely to have diminish- 
ing employment opportunities and resources for 
development. It might be expected that this 
factor of rate of population change woidd in 
turn be reflected to some extent in the degree of 
hearing sensitivity of youths living in these types 
of areas insofar as this might also reflect the 
availability and adequacy of medical care. 

Youths living in places showing an above- 
average gain in population tended to have better 
hearing consistently across all test frequencies 
than those from Communities where the increase 
was slower or there was a population Ion (figure 
12 and table 29). While high low mean differ- 
ences were large encnigh to be statistically signif* 
icant at 250, 500, 4000, and 8000 Hert/., there 
was no other consistent relationship evident with 
this economic indicator. 

These flndings of slightly better hearing levels 
among youths living in communities with above- 
average gains in populati(m than elsewhere are 
generally consistent with the nndingi among 
children 6-1 1 years in the 1963-65 national study. 

Family Income 

Hearing sensitivity of youths shows a strong, 
consistent relationship to the income level of 
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Figure 12. M««n hearing Itvels of youths 12-17 yttrs at wch tttt frtqutncv* tiy rata of population chtnga in plioa of raiidtnca from 

1950 to 1960: UnitadStattv^966<70. 



their families (figure 13 and table 30). The 
least sensitive mean hearing levels across all test 
frequencies were consistently among youths in 
families with the lowest annual income, less than 
$3,000, while the most sensitive hearing levels 
were found among youths in families with annual 
income of 115,000 or more, except at 250 and 
6000 Hertz where those in the income bracket 
$10,000*114,999 had slightly lower (better) 
mean thresholds* The mean differences between 
thresholds for youths from the lowest income 
bracket and those from the higher brackets of 
$10,000 or $15,000 and over are consistently 
statistically significant. 

Though successive differences from one in- 



come bracket to the next highest were not gen- 
erally large enough to be statistically significant, 
the mean thresholds for youths from families 
with less than $5,000 a year income were con- 
sistently higher (poorer hearing) than those in 
families with annual income of $5,000 or more. 
Also at frequencies of 1000, 2000, 3000, 4000, 
and 8000 Hertz mean hearing thresholds of 
youths in the lowest income families were signif- 
icantly higher (poorer) than those in famUies 
wit>> $5,000 ^ more annual income* 

At test frequencies of 2000 Hertz and hi^er, 
girls were found to have more sensitive hearing 
than boys across all income levels* 

HKie variability in hearing sensitivity of youths. 
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Figure 13. Mean hearing levet$ of youths 12 17 Yeer$ at each te$t frequency by annual family incomt: United State$. 1966-70. 



US mcLsiired by the scmi iiiterquartilc rangCt gen- 
erally tends to remain the same or to decrease 
gradually with inrreasing family income levels 
(table K). 

The findings in ihis study among U.S. youths 
with respect to the relationship of hearing thres- 
holds and annual family income are similar to 
those from the 1963 65 survey among U.S. chil- 
dren and among adults in the 1960-62 national 
survey. However, among children the variability 
in hearing sensitivity as measured by the semi- 
interquartile range showed no consistent pattern 
of relationship to family income such as that 
found among youths. 



Education of Parent 

Hearing sensitivity of youths in this country 
tended to increase with the number of years of 
formal education completed by their parent who 
was considered head of the household (figure 14 
and table 31). Mean differences between hearing 
thrcsht)lds of those whose parent had the least 
education (less than 5 years) and those with 4 
years or more of college ^training were large 
enough to be statistically significant for frequen- 
cies of 500 Hertz and higher. Generally, differ- 
ences in hearing thresholds for youths between 
successive parent education levels were not large 
enough to be statistically significant. 
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Tabi« E. MMn. tiMdian, mmI MmMnt«rquartil« ranvt in th« distribution of hMring thrwhoMs ol youths 12*17 yMrs at Mch ttft fro- 

qutncy, by annual family incomt: Unitad Statas, 1966*70 
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NOTE: SamMntarquartlla ranoa 1/2<P76 -^26* includes 12.6 percent of the distribution abovaand 12.6 percent below the median 



These tindings among youths with respect to 
the positive relationship of parent education to 
tue youth's hearing differed little from those 
among U.S. children in the 1963*65 survey and 
among U.S. adults in the 1960*62 survey. 

Estimated Hearing Levels for Speech 

As in the previous Health Examination sur- 
veys among adults and children, speech*reception 



thresholds were not measured for youths in this 
survey examination. Howeveri a frequently used 
method recommended by the American Medical 
Association's Ckimmtttee on Medical Rating of 
Physical Impairments^ and the American Acad* 
emy of Ophthalmology and Otolaryngology 
is obtained by averaging the levels of the pure- 
tone frequencies usually considered most essen* 
tial for understanding speech-500, lOOOi and 
2000 Hertz for the better ear« Data from the 
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Figure 14. Mean hearing levelt of youtht 13-17 yeart at mth ttit frtqutncy, by tducation of partnt: United States, 1966-70. 



clistrihutions of these estimates arc sitown in 
tables I. 2, 17 26, 28, 29, and 30. 

Most of the youths in this country* have esli- 
mated thresholds for speech lower than audio- 
metric /em (ASA- 195 1) as shown in figure 15 
and tables 17*19. For 75 percent of the youths 
this threshold was at least 1.5 decibeU below 
(better than) audiomctric zero (ASA- 1951). 
However, in the newer standards only about 25 
percent of the youths have estimated hearing 
thresholds for speech lower than audiometric 
zero re ANSM969 and slightly more than 50 
percent had median hearing levels less than 5 
decibels above the 1969 American Standard for 
audiometric zero, 

1'he Committee on Conservation of Hearing 
proposed a classification of hearing handicap for 
audiometric survey purposes which contains ap- 



proximate gradations of impairments that are 
related solely to pure*tone audiometric measure- 
ments hut are not related to medical diagnosis 
iuul which deliberately disregards the numerous 
other tyi>es of difficulties in understanding 
speech. (See table F). 

The prevalence of hearing handicap for speech 
among youths in this country, as estimated here, 
is very low. than 1,5 percent or approxi- 
mately 281,000 youths 12-17 years of age have 
hearing levels 15 decibels or more above audio- 
metric zero (ASA- 1951) within the critical speech 
range. 

Fssentially all of these youths fall within the 
groups who have some difficulty only with faint 
or normal speech. None had a hearing handicap 
severe enough to interfere with understanding 
amplified speech, indicating that the proportion 
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of youths of this age with this degree of defect 
is too small to measure reliably wiih the si/e of 
the sample used in this survey. 

These estimates of hearing handieap in the 
youth population will of ei)urse be an under- 
statement of the magnitude of the problem since 
the target population for the sur.'cy was limited 
to the nonins:itutionali/.ed and would have ex- 
cluded youths living in special institutions for 
the hearing impaired. 

At the other extreme, slightly more than 1 
percent of youths 12-17 years of age had hearing 
levels ot 15 decibels or more below audiometric 
zero (ASA- 195 1) within this range of frequencies 
considered most essential for speech. 

As noted for the individu«;l frequencies com- 
prising the s[)eech reception threshold estimates, 
similar mean (speech) thresholds were found for 
boys and girls among these youths as among 
U.S. children in the 1963-65 study and among 
the young U.S. adults in the 1960-62 study. 
However, the prevalence of hearing handicap 
among youths in tliis study is slightly higher 
than among U.S. children— 1.3 percent as com- 
pared with less than 1 percent or approximately 
68,000 more youths than children. 



Tibl« F. EttinutMl fMrcmtagt of th« youth population, by flradition of fmHn§ twrnltctp: UnitMl Statis, 1966-70 
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Figure 15. Median and quartiles from the distribution of youths 
12-17 yearSr by hearing threshold levels for speech (average 
of pure-tone levels at 500, 1000, and 2000 Hcrt/) in the 
better ear* United States, 1966>1970. 



COMPARISON WITH PREVIOUS STUDIES 

I lir |)i('s( ul sliuK Is Hh hrst in whu h liiulini^s 
.lie U'pK sriit.Hi\( «>i tlir jtiiiKU jimI NCiiioi hi^li 
nJiuuI .i^i |)n|MiLitiun ()i iIk riiitrd Stales. Iw 
M'< ( ill thur h.(S( >)( Ul srvcitii Lii^r-K( tile 

NUuli(N vvlihli nhhiiiud .i.il.i (Mi Iummii^ tlnrs- 
lt(»l(ls li'i sticc t( tl ^hMi|»> \uun^ a<lulb. Some 
ut llicM' sltitliis wcrr iiiniitd U) ihc dtologuall^ 
n*iini.il and urrt (ioiu s|nciii(all\ in (k'tctniinc 
lit arin^ level iminis. I he < arlicsl dl ihesr lari^c 
s4 air snr\e\s was tlir \[)'SjM) National llcallh 
Siir.(\. A more mttnsi\( ^ttnlv^'^^ was riMcnlly 
<i>inplt^^ I in l'ittsl)ui';li. I*( nnsy Ivania, iliiriiii* 
. iiMi. 'i< anih^ lliirsliuld Km Is wen dclcrniincd 
!ui ( Itildic'ii in the rlcmrntarv sihools, t)oth 
|Hil)h( .!!id |)ri\.itt . Rckidue is limited here 
to studiis jiK^uitinL; itndinifs un uuirij^ iidnlts 
in ulinli somewhat sniniai testuij^ methods to 
lliMse in till jfHsenl sur\e\ weie used. 

\Ur Xalioiial lle.iltli Snr\ey of 191^5 pro 
\ni( d tilt I) tsis toi ohiainitu^ the data n.sed in the 
l^)'! Amm :i( an Standaid aiidiometric /eroj*' In 
a (hnnal Inllowni) ii'^^'sli^ ili<»ii snnu* 9,000 
pusttii .d a!i am s lesidmu in sel( <ted cities ot 
tin ( lilted .Siatrs wm( rx.iiniiied and tested. 
I h ,11 in^ ' hf t shold l< \els wen (h tennmed Uy ait 
< ond HH'in tiNtmi; .ii ei:;iit pnie times 128, 
L':>0, "il^. lOLM. JOW, 40!M). and 8192 liert/ 
i;((ifiat(d h\ siandaid aiidiometris (Western 
l\l<<tiM *i A. earphone t\j)e r).*)2). lestmg was 
dtinr Hi Souths fonstiiH ud {(> ^;i\e efledive in- 
>tilafi«'n If<»in amhu 1)1 noisr., I he 19^1 Ameri- 
( an Slaiaiaid (lor andi(M<i< ii m /( ro) was h.ised on 
lieaiiii :! iliusholds loi 1 .!! 12 persons detetniined 
tnix (•tolo^HalK n(»rntid. Ue(.mse<d tliei)!ethod 
Used lor seleitin.; the sindy t»ronp Irom these 
iirlMti ( < inmiinitK s. the imrlin^s caiun)! Ut as* 
sitrned \n Ix rcpresi niaM\( o{ the urhan popula- 
tion of thi^ ( ountry at th( time of tiie study. It 
IS ithsunud 111 re that threshold levels ohtiiined at 
2r)(>, 512, 1021, 2048, 409(>, and 8192 Uerl/ 
arc appioxnnatt ly the same ds those at the ap- 
proximate <M tavt fre(|U( m les of 250, 500, I 000, 
2000, MHIO, and 8000 Ifnl/ used in the priscnt 
stndv. 



Hearing levels lot' >ounK adults 18-24 yeais 
(d iX^v based on findm^s lioin the 1900-02 
Health Kxamination Sui vey <unong a nationally 
lepresentative sample ol adults have been pub- 
lished J ^' 'Ibis study, as previously indicated, 
was based on examination fitidinj^s tot nearly 
(*),700 persons from a national probability sample 
selec ted to represent the eivilian noninstitutional- 
i/ed |)optdation 18-79 ^ears of age. hi the survey 
examin<ition, threshold levels were determined 
by air tonduetion testinj^at six pure tones .500, 
1000, 2000, liOOO, 4000, and (iOOO Ileit/ 
geneiated b^ standard audiometers with ri)II-!i9 
earphones. restinj» was done in booths cow 
strutted to achieve effective instdation. 

Data <ibtained at the 1955 Wisconsin State 
Fair b<ive been presented on 122 persons 18-24 
years (;f aj^e considered to be otologic ally nor- 
mal. ^t The subjects were drawn frdm among 
persos.s ol all ages who attended the fair, printar- 
ily from Milwaukee and the surroitttding area. 
Testing was done with standaid audiometers b> 
air-conduction (TI>IMi9 earphones) in prelabri 
(ated lest looms at nine tone*. 125, 250, 500, 
H)00, 2000, :^000, 4000, 6000, and 8000 llert/. 

From their study in iJiitain in 1952 iXidson 
and King pid)lished data on 99 persons 18 24 
years <»f age lotisidered to be otologic ally ttor 
mal.-^ rhese subje* ts who were employees <d' 
the National Physical Laboratory wer( trained, 
highly motivated listeners. Testing whi( h was 
done by air-conduction with standard audiom- 
eters (4020-A earphones) in a very silent, ab- 
sorbeitt room was carried out at 14 pitre tone 
lie«jueiuies 80, 125, 250, 500, IOOO, 1500, 
2000, 3000, 4000, 0000,8000, 10000, 12000, 
and 15000 llert/. 

Kagles, et al„ at the University of Pittsburgh 
(iraduate School ol Public Health, in coopcra 
tion with the Committee on Conservation (d 
Hearing of the Ai]tc*ric in Academy of Ophthah 
ntology and Otohiryttgology, ( onduc ted a study 
from 1958 to 1900 on a group of 4,078 c hildren 
in tlu publi( and private schools of Pittsburgh, 
P( imsylvama.i^^^ The siibjec ts who were between 
5 .j'ld 14 years of age were a representative 



aoss .section of the Pittsliiiigh elcmrntaiy schncil 
pnpiilattoti. In this study, threshnhl h'vels were 
determined by iiir-iiuidiii tion testin;; at seven 
pure tcines-250. 500. 1000. 2000. 4000. (;000. 
and 8000 Hertz -generated by staiuhird audiom- 
eters with VVK-705A earphones in prefahrirated 
test rooms eonstrurted to aehi<*ve elleetive at- 
tenuation ol ambient noise. 

Findings Irom the various studies cited ii» this 
section have been converte<l to a uniform base 
(lor TI)II-:J9 earphones on the NBS {) A cou|>ler 
expressed in decibels re 0.0002 dynes per square 
centimeter). This is a scale diircient from that 
used to piescnt data elsewhere in this report 
(appendix IH), Some factors which cannot be 
compensated loi are differerucs in acoustical 
environment. Icstini» tcchni(|ue, stability of the 
instruments used, and selection and motivation 
of the test subjects. 'Miese are conf<iunded witli 
iiuy real differences tliat may exist among the 
puptdations tliemselv<'y.. 

Median hearing levels obtained for U.S. youths 
in the present study diflcr subslariiially from 
tliosc for the otologically normal group in the 
I9!5ri-:)(i National llealtli Survey whose thres- 
holds were tised in determining the 1051 Ameri- 
can Standaid reference zero (figure 10). I •^•2.1 
'Hie levels for youths 12-17 years of age in the 
piTsent national stu<ly are from 10 <leeibels to 
less than 2 decibels lower (better), depending on 
the lre(picnc\, than those of tlie otoscopicalh 
normal young adults m the IO!{5*!Ui National 
I hMltli Survey. 

Kindini^s from the prcsciil suivey are in closer 
agreement with tliosc for m(*rc recent studies 
(itcd licie wliich present data (»n hearing le\els 

01 \uung a<lults aiul children. The median hear 
ing levels found in the present study diller liy no 
m(»re than 2.5 decibels fiom tlie ine<lian leveN 
lof voting r.S. a<lu!ts 18-24 >ears of ,ii;c Inun 
the Health Kxainin.ition Survey lituluigs in lObO- 

02 and by slightly more than \ deiibels from (he 
median hearing levels for U.S. ( hildren 0 I I years 
ol age from the iy()!i-(i5 Health Ksainination 
Survey liiidings. 
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Figure 16. Median heerirKi threshold levels for right Mr (in 
decitjels re 0.0002 dynes per cm^) for youths and young 
adults at selected frequencies, from selected studies. 



SUMMARY 

Hearing thresluild levels among youths 12-17 
years of age in the noninstitutionalizcd popula- 
tiim of the United States, as determined from the 
Health Kxamination Survey of 1966-70, have 
f-een described and analyzed in this report. Some 
findings are presentid in decibel units based on 
tlie 1951 American Standard and all arc shown 
in units based <m the 1969 American Standard 
for aiuliometric reference zero. Age, sex, racial, 
regional, ui ban-rural, income, and educaticmal 
flifferenti.ils in hearing levels are assessed. 

Kor the HXitiJO Health Kxaminati<m Survey, 
a probability sample was .selected as representa- 
tive of the 22.7 tnilli<in civilian ncminstitulion- 
ali/ed youths 121 7 years of age in the United 
States at ini<lsurvey time. Of these, the 6,768 
esannned,yO pen cut <il the sample, were closely 
repiescntative ol the youth populati<m from 
vvliich they weie <lra%vn with respect to age, sex, 
ra<e, region, and other demographic and socio- 
ec(momic variables considered in this repcirt. 
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Comparison is made llirouglioul with the hearing 
levels among U.S. tliildren (Ml years of age 
from the 1963*65 Ifealtii Kxaminalton Survey 
and the young U.S. adults 18-24 years ol age 
from the !960'()2 licahh Kxaminalton Sur\ey. 

Major findings from the study among youths 
hidude: 

1. For their better ear more than half had 
liearing thresholds below (better than) the 
ASA-1951 standard for audiometric zero 
(1951 Ameriean Standard) at all frcqucn- 
eies tested except 6000 Hertz. 

2. Tor the better ear les« liian 50 percent had 
hearing thresholds below (better than) the 
ANSI- 1 969 standard for audiometric zero 
(1969 American Stajidard) at all frc(]uencies 
tested. 

3. Hearing was somewhat poorer (in relation 
to the 1951 American Standard) at 3000, 
4000,and 6000 Hertz than ai the lower test 
frec|iicncics. 

4. Hearing thresholds for the right car as com- 
pared with the left were dissimilar (by more 
than 5 decibels) for most of the youths. 
The extent of agreement tended to diminish 
with increasing frequency. 



5. Hearing levels for girls x generally tower 
than among boys, by mean differences 
large enough to be statistically significant 
at 2000-8000 Hertz. 

6. The prevalence of hearing handicap as esti- 
mated from the pure-tone audiometric test 
results in this survey is quite low. Only 
about 1.5 percent or an estimated 281,000 
youths 12-17 years of age in this country 
have some degree of hearing handicap- 
mean thresholds of 15 decibels or higher 
(re 1951 ASA audiometric zero) at fre- 
quencies of 500-2000 Hertz; however, this 
does not include youths residing in special 
schools for the hearing impaired or in other 
institutions. 

7. Hearing sensitivity of youths showed a gen- 
erally consistent relationship with family 
income. Youths from families with less 
than $5,000 per year had higher mean 
thresholds (poorer hearing) than those 
from families with income of $5,000 and 
over, with mean differences large enough 
to be statistically significant at all octave 
frequencies. A similar but less strong rela- 
tionship was found between hearing levels 
of youths and parent education. 
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Decibels re audiometric zero {ASA'1951 ) 










12-17 ytars . . 


-10.0 


-10.0 


-10.2 


-10.6 


-8.2 


-8.2 


-8.0 


-7.4 


-8.4 


-8.5 


-7.7 


- / 


12 years 


-9.9 


-9.9 


-9.9 


-12.8 


-7.8 


-7.8 


-7.6 


-9.6 


-8.0 


-8.0 


-7.8 


- lU.l 


13yMrf 


-9.8 


-9.6 


-10.6 


-8.6 


-8.0 


-8.2 


-7-5 


-4.4 


-8.2 


-8.4 


-7.1 


-6.7 


14 years 


-10.3 


-10.4 


-10.0 


-10.4 


-8.2 


-8.2 


-8.0 


-6.5 


-8.4 


-8.5 


-8.0 


-6.9 


1 5 years 


-10.1 


-10.0 


-10.7 


-9.6 


-8.2 


-8.2 


-8.4 


-7.6 




-O.O 




-5.6 


16 years 


-10.2 


-10.1 


-10.0 
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-8./ 


-8.7 
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-8.7 


-7.3 


-10.2 


17 years 
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-7.4 


-8.6 


-8.7 


-8.3 


-6.8 


-8.8 


-8.8 


-8.0 


-7.0 


govs 


























12.17yfarf . . 


-10.0 


-9.9 


-11.0 


-11.2 


-8.0 


-8.0 


-8.6 


-6.0 


-8.2 


-8.2 


-7.9 


Ui ft 
-O.O 


12 years 


-10.2 


-10.0 


-10.7 


-14.6 


-7.7 


-7.7 


-7.5 


-4.6 


-7.8 


-7.7 


-8.1 


-^.o 


13 years 


-10.1 


-9.8 


-12.1 


-8.9 


-8.0 


-8.0 


-8.6 


-3.6 


-8.0 


-8.0 


-7.5 


-5.3 


14 years 


-10.3 


-10.3 


-10.2 


-12.5 


-7B 


-7.8 


-7.8 


-6.2 


-8.2 


-8.2 


-7.8 


-9.4 


1 5 years , , , , 


-10.2 


-9.8 


-12.5 


-11.0 


-7.9 


-7.6 


-9.8 


-5.8 


.ft A 

— o.*i 


— o.# 


-O.O 


-6.4 


16 years 


-10.0 


-10.0 


-9.9 


-17.4 


-8.4 


-8.4 


-8.6 


-10.8 


-84 


-8.5 


-7.1 


-10.0 




-9.5 


-9.4 


-10.7 




-8.6 


-8.4 


-9.6 


-5.3 


-8.4 


-8.4 


-8.2 


-5.3 


Girls 


























12-17 ytart . . 


-10.0 


-10.0 


-9.2 


-9.8 


-8.4 


-8.6 


-7.5 


-9.2 


-8.6 


-8.8 


-7.5 


•0.2 


1 2 years 


-9.6 


-9.7 


-9.1 


-12.2 


.8.0 


-7.9 


-7.8 


-11.3 


-8.4 


-8.4 


-7.6 


-1 




-9.5 


-9.6 


-9.2 


-7.6 


-8.1 


-8.4 


-6.5 


-7.5 


-8.6 


-8.8 


-6.8 


-12.5 


14 years 


-10.3 


-10.4 


-9.9 


-2.5 


-8.6 


-8.7 


-8.4 


•2.5 


-8.6 


-8.8 


-8.2 


2.5 


15 years 


-10.1 


-10.3 


-8.9 


-8.8 


-8.4 


-8.6 


-7.0 


-8.6 


-8.6 


-9.0 


-7.1 


-5.2 


16 years 


.10.2 


-10.3 


-10.2 


-12.5 


-9.0 


-9.1 


•8.3 


-10.4 


-8.7 


-8.9 


-7.5 


-10.4 


17 years 


-9.8 


-10.1 


-8.2 


1 -9.8 


-8.8 


-9.0 


-7.0 


-9.2 


•9.1 


-9.3 


-7.8 


-9.8 
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White 
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Other 


Total 1 
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Decibels re audiometric zero <ASA*1951 ) 










12*17 VMrs . . 


-0,0 


-8.2 


-68 


.7.0 


-3.8 


•4.1 


-1.8 


-2.6 


•1 .1 


•1.3 


0.0 


v.o 


12 years* • 


-8.1 


-8.2 


-7.0 


-7.2 


-3.9 


-4.3 


-1.5 


-5.8 


-1 .2 


-1.4 


0.0 


-1.1 


13 years-, • . • . 


-ai 


-8.4 


-6.8 


-1.9 


-3.6 


-4.0 


-1.2 


0.6 


-0.8 


•1 1 


0.S 


0.2 


14 years 


-8.0 


•8.1 


-7.0 


-4.4 


-3.8 


-4.2 


-1.6 


-1 1 


-1.4 


-1.6 


0.4 


•2.0 


1$ years 


-7.8 


-8.0 


-6.4 


-9.3 


-3.6 


-3.8 


-2.0 


-0.3 


-1.1 


-1.2 


-0.8 


5.5 


16 years 


-8.2 


•8.4 


-6.6 


-10.8 


-3.9 


-4.2 


-2.4 


-1.4 


-1.2 


•1.3 


-0.7 


0.4 


17 years* • • • • 


-6.2 


-8,4 


-6.4 


-6.6 


-4.0 


-4.2 


•2.4 


-8.2 


-1.0 


-1.7 


0.6 


-3.9 


9oy> 


























12*17 years . . 


•7,0 


-7.8 


-6.7 


-7.4 


-2.6 


-2.8 


-1.4 


-2.2 


W.I 


0.1 


0.0 


1 1 




-7.4 


-7.4 


-7.4 


-0.0 






•0 fl 


-7 fi 


-U.J 


-0.3 


-0.3 


— w.^ 




.7 8 


-7 ft 


-70 


I 




-•. / 


.1 A 


09 


0.2 


0.1 


0.8 


-0.3 




-7.6 


-7.8 


-6.0 


-s>.u 


-«.o 




.1 9 
-I .J 


.Jl 7 

-w. r 


-0.5 


-0,6 


V 0.4 


-3.2 




-7.5 


-7.6 


-6.8 


7 7 




9 A 


-9 1 


J.V 


0.2 


0.2 


-0.4 


17.0 




-8.0 


-8.2 


-6.5 


-iZ.b 




9 A 


1 9 


-9 0 


0.2 


0.2 


-0.2 


-1.0 




-7.6 


•7.8 


-6.3 




.3 0 

•J .w 


-a 0 


-2.2 


-9.1 


0.8 


1.0 


0.0 


-5.2 


Girls 


























12-17 years . . 




fl a 
-0.0 




-6.6 


-5.0 


-5.4 


-2.2 


-3.0 


-24 


-9 0 


0 1 
u. 1 


0.0 




-8.8 


-9.1 


-6.8 


-7.4 


-5.0 


-5.4 


-2.2 


-5.1 


-2.2 


-2.6 


0.3 


1 9 




D A 


-9.0 


-6.4 


7.5 


-4.8 


-5.5 


-1.0 


2.5 


— •«¥ 


•2.4 


0.7 


9fi 




-8.3 


-a4 


-8.0 


-2.5 


-5.0 


-5.5 


-1.8 


-2.5 


-2.2 


•2.6 


0.4 


2.5 


1 5 years 




-8.5 


-6.0 


-10.2 


-4.8 


-5.2 


-1.8 


-2.3 


-2.4 


•2.6 


-1.1 


•1,4 




-&3 


-8.6 


-6.8 


-6.6 


-5.4 


-5.8 


-3.6 


2.2 


-2.6 


•2.8 


•1.2 


If.O 




-8.8 


-9.1 


-6.6 


-2.5 


-5.1 


-5.5 


-2.7 


-7.0 


-2.9 


•3.5 


1.2 


-2.0 



iMbh 1 . MMn htarinfl Itvtli f MdiofiMUic itro ( ASA19S 1) in tfM hMt Mr of youtlit tt •teti tMt f rMiutmcy aiHl MtimttM for tptwH, 

l»V tm9, n»* And mk: Unittd Sum. 196670-Con. 



6000 Hert; 



8000 Hem 



Sptech' 



Age and sex 
























Other 


Total i 

i 


White 


Negro 


Other 


Total 


White 


Negro 


Other 


Total 1 


White 


Negro 


— — 

Both sexes 








Decibals re audiometric zero (ASA- 1951 ) 










12-17 v#irs . . 


2.0 1 


2.2 


0.8 


2.5 


-7.4 


-7.3 


-7.8 


-10.4 


-6.4 


-6.4 


•5.6 


-5.2 






1.2 


1.2 


0.4 


-3.6 


-7.1 


-©.9 


-o.v 


- 1 w.W 


•6.1 


-6.2 


-5.6 


•7.5 


13yetr$. . . . 


1.8 


2.0 


0.6 


0.2 


-7.0 


-7.0 


-7.0 


-10.6 


-6.2 


-6.4 


-5.2 


-1.3 




1.8 


2.0 


0.9 


4.1 


-7.5 


-7.5 


-7.6 


-12.0 


-6.2 


<6.2 


-6.8 


-4.4 




2.2 


2.4 


1.0 


5.9 


-7.2 


-7.2 


-7.2 


-8.6 


-6.2 


-6.4 


-6.4 


-46 


10 yesrs 


3.0 


3.2 


1.1 


10.8 


-8.0 


-7.8 


-8.7 


-0.5 


-6.6 


-6.8 


-6.4 


-9.6 




2.4 


2.6 


1.1 


-3.0 


-7-6 


-7.5 


-8.2 


-15.0 


-6.6 


-6.8 


-6.8 


-5.1 




























12-17 YMTS . . 


3.6 


4.0 


1.0 


2.2 


-6.6 


-6.4 


-o.O 


- 1 u.# 


-6.0 


-6.1 


-6.8 


-4.9 




2.3 


2.8 


-0.5 


0.4 


-6.4 


-6.0 


•8.2 


-23.7 


-5.8 


-5.8 


-6.8 


-4.6 




2.8 


3.2 


0.8 


-1.5 


-6.2 


-6.0 


•7.8 


-12.7 


-6.0 


-6.0 


-5.7 


-1.0 


14 ve#fS 


3 0 


3.4 


0.6 


0.6 


-7.2 


-7.0 


-7.8 


-14.4 


-5.9 


-6.0 


-5.3 


-6.2 


15 years 


3.6 


3.8 


1.3 


13.4 


-6.4 


-6.2 


-7.6 


0.2 


-6.0 


-6.0 


-6.4 


-3.6 






1% 0 




0.8 


-6.7 


-6.4 


-9.3 


-6.1 


-6.4 


-6.5 


-5.5 


-10.4 




5.0 


5.4 


2.4 


-1.8 


-6.8 


-6.6 


-7.7 


-14.8 


-6.2 


•6.2 


-6.2 


-5.3 


Gffis 


























12-17 years . . 


0.5 


0.5 


0.6 


2.8 


-8.2 


-8.3 


-7.5 


-10.4 


-6.6 


-6.8 


-5.3 


-6.8 


12yeatS 


0.0 


-0.2 


1.3 


-5.1 


-7.8 


-7.8 


-7.8 


-13.2 


-6.4 


•6.6 


-6.4 


-8.6 




0.6. 


0.6 


0.3 


7.5 


-7.8 


-8.0 


-6.2 


-2.5 


-6.5 


-6.8 


-4.7 


-2.6 




0.6 


0.6 


1.2 


17.6 


-7.9 


-8.0 


-7.2 


-2.6 


^ It 


^ A 
-O.O 


-6.4 


2.6 




0.9 


0.9 


0.8 


1.2 


-8.1 


-8.2 


-6.9 


-14.0 


-6.5 


-6.8 


-4.6 


-6.2 




1.2 


1.2 


0.2 


34.8 


-9.2 


-9.4 


-8.1 


12.6 


-6.8 


-7.0 


-6.3 


-7 5 




-0.2 


-0.2 


-0.2 


-4.8 


-8.4 


-8.4 


-8.6 


-15.3 


-7.0 


-7.4 


-6.4 


-4.8 



^ A-.crtg* of hawing tcvtit at 500. 1000, end 3000 Hartz. 
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r«blt2. Misn h$mlnq ttMit r« audionMtric zto (ANSM96A) In ttM bttttr mr of youtM at MCh t«it fr^qiMKicy wmI wtimttM for 

t pmc h , by ff, agt, and m%: UnitMlStat«« 196t*70 








250 Hertz 






500 Hert^ 




r— 


1000 Herti 




Age and sen 




















































Totai 

.... . 1 


White 

L J 


Negro 


Other 


Totai 




Negro 


Other 


Total 


White 


Negro 


Other 


Both seKes 








Of*cibe)s re audiometriL zero (ANSI- ? 969) 








121 7 years . 


92 


9.2 


88 


82 


59 


59 


5.8 


6.3 


1.6 


1.4 


1 2.3 


2.6 


12 vears 


9.2 


L.^ — 
9.4 


9.0 


4.6 


6.4 


6.4 


6.2 


2.9 


2.0 


2.0 


2.2 


-0.1 




9.4 


9.6 


82 


10.4 


6.2 


6,2 


6.3 


9.6 


1.8 


1.6 


2.9 


3.3 


14 years . . . . 


8.8 


8.7 


9.0 


8.6 


58 


58 


60 


85 


1.6 


1.5 


2.0 


3.1 


« e 




9.1 


82 


9 4 


6.0 


A 0 

n.w 


5.6 


C.5 


1.5 


1.4 


2.2 


4.4 


16 years. . . . 


90 


9.1 


8.8 


1.8 


5 5 




5.5 


2.1 


1.4 


1.3 


2.6 


-0.2 




9.4 


9.4 


9.2 


1 c.v 




5.4 


5.4 


8.2 


1,2 


1.2 


. 2.0 


3.0 


Boys 






12-17 years . . 


9.1 


9.3 


7.8 


7.6 


6.1 


6.2 


5.2 


7.8 


1.8 


1.8 


2.1 


3.2 


1 2 year^ . 


90 


i 9-2 


8.4 


5.4 


6.6 


6.5 


6.6 


10.4 


2.2 


2.3 


1.9 


5.4 


1 3 years 


9.2 


! 9.6 


6.7 


9.8 


6.3 


6.4 


5.2 


10.2 


2.0 


2.0 


2.5 


4.7 




8.7 


t o.o 


fl 7 


6.2 


6.3 


6.3 


6.2 


/.5 


1.8 


1.8 




0.6 


1 5 years .... 


9.0 


9.3 


6.5 


7 Q 


D.^ 






fl n 


1 fl 

1 .D 


1.6 


1.4 


3.6 




9.2 


9.3 


8.8 


n o. 
-U.O 


D.O 




R 1 


1 fl 


1 fl 
1 .D 


1.5 


2.9 


0.0 


1 7 years 


9.6 


9.8 


7.9 


fit n 


D.D 


R fl 


A fl 


O 7 


1 fl 


1.6 


1.8 


4.7 


Girts 


























12-17 years . . 


9.2 


9.2 


96 


9.0 


5.6 


5.6 


6.4 




1.4 


1.2 


2.5 


1.8 


12 years. . . 


9.4 


95 


9.6 


4.3 


6.2 


6.3 


5.8 


0.2 


1.6 


1.6 


2.4 


-2.0 


13 years. . . . 


9.7 


9.7 


9.6 


12.5 


6.0 


5.8 


7.3 


7.5 


1.4 


1.1 


3.2 


-2.5 


1 4 years 


8.8 


8.7 


9.2 


17.5 


5.4 


5.4 


5.7 


12.5 


1.4 


1.2 


1.8 


12.5 




9.0 


8.8 


10.0 


10.4 


5.7 


5.5 


6.9 


5.6 


1.4 


1.0 


2.9 


4.8 


16 years 


9.0 


9.0 


8.9 


7.5 


5.2 


5.1 


5.8 


4.6 


1.3 


1.1 


2.4 


•0.4 


1 7 years 


9.2 


9.0 


10.5 


10.2 


5.4 


5.2 


6.6 


5.8 


0.9 


0.7 


2.2 


0.2 
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siMMh« by rm* •«•« and mm UnlM turn, 196e-70-Con. 



Both iQxt» 

12*17 v«irf . 

l2vMrt. . . . 
13yaari. . . 
UvMri. . . . 
ISyaari. . . . 
IGyaari. . . . 
17y«arf. . . . 

Boys 

12-17 yaart . 

12yaari. . . . 
13yaart. . . . 
14y0ars. . . . 
15 years. . . . 
16 years. . . . 
17 years. . . . 

Girls 

12-17 years 

12 years. . . 
13 years. . . 
14yeers. . . 
ISyeers. . . 
16 years. . . 
17yeers. . . 





2000 Hertz 


3000 Herti 


4000 Hert2 




Age end sex 


Totet 


White 1 Negro 


Other 


Total 


White 


Negro 


Other 


Total 


White 


Negro 


Other 



C)ecit>eli reaudiomatric 2ero (ANSl'1969) 



1.1 


1 A 
I.U 




1 7 


5.3 


1.1 


1.0 


1.6 


0.2 


5.2 


1.1 


1.0 


2.0 


7.1 


5.6 


1.1 


1 n 
1 .u 






5.2 


1.2 


1.1 


9 A 




fi A 


1.0 


n A 
0.0 


«.« 




fi 7 


1.0 


n A 

U.D 






5.0 


1.6 


1.4 


2.2 


1.3 


6.5 


1.6 


1.8 


1.6 


3.4 


6.3 


1 A 

1 .D 


1 A 

1 .V 


1.6 


4.6 


6.8 


1.4 


1.2 


2.9 


3.8 


6.4 


1.6 


1.5 


2.2 


4 4 

1.1 


A 1 


1.2 


1.0 


2.2 


•0.7 


A a 


1.6 


1.4 


2.4 


O.V 


A O 
0.2 


0.6 


0.4 


2.1 


2.2 


4.1 


0.4 


0.2 


1.9 


-0.8 


4.2 


0.6 


0.2 


24 


17.5 


4.3 


0.6 


0.7 


1.0 


7.5 


4.0 


1.0 


0.6 


2.9 


-1.0 


4.4 


0.9 


0.7 


2.4 


3.4 


3.8 


0.4 


0.0 


2.2 


7.5 


4.0 



5.0 


7.0 


6.2 


8.0 


7.8 


9.0 


9.2 


4.9 


74 


1.7 


8.0 


7.6 


8.9 


64 


5.2 


7.6 


9.6 


84 


8.2 


9.6 


9.2 




7.4 


7.9 


7.7 


74 


94 


7.0 




7.0 


8.7 


6.0 


7.9 


8.2 


134 


5.1 




6.4 


8.0 


7.9 


8.2 


6.2 




6.2 


1.8 


8.0 


7.9 


9.2 


6.1 


64 


74 


6.6 


9.2 


9.2 


8.9 


9.5 


6.0 


84 


2.5 


8.9 


9.0 


8.6 


9.6 


6.6 


7.3 


8.9 


94 


94 


9.6 


64 


6.2 


7.6 


8.0 


8.5 


84 


94 


5.6 


A A 
0.O 


A A 

0.0 


11 A 


9.2 


9.2 


8.5 


22.9 


6.6 


? A 


J. 9 




9.4 


8.4 


2.8 


6.2 


A A 

0.4 


n o 


9.9 


10.1 


6.6 


4.8 


3.7 


6.7 


5.8 


6.8 


64 


9.0 


8.8 


3.8 


64 


14 


7.0 


6.6 


9.C 


5.2 


3.7 


7.6 


12.5 


7.2 


6.9 


9.5 


12.5 


3.6 


7.2 


7.5 


6.8 


64 


94 


12.5 


4.0 


7.0 


6.8 


6.7 


6.6 


7.8 


7.7 


3.5 


54 


12.2 


6.6 


64 


6.0 


21.0 


3.6 


6.0 


3.0 


6.2 


5.6 


9.9 


8.0 
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.n n-nni ..vtif r« •udtom.tric itro IANSM96?) In tht bttltr Mr of youths at tach tttt frtqutney tnd MtimitM for 
tpMch. by ract. sflt. and lax; Unittd Stattt. 1966-70-Con. 



Age and $ex 



Both sexes 
12*1 7 years 

12 years. , . . 

13 years. . . . 

14 years. . . . 

15 years. . . . 
16 years. . . . 
17 years. . . . 

Boys 

12'17yaars , 



12 years. 

13 years. 

14 years. 

15 years. 



1 7 years. 



11.4 
12.0 
12.0 
12.6 

16 years j 14.0 



6000 Hert2 



Total 



White 



Girls 
1217 years 

12 years. . . 

13 years. . . . 

14 years. . . . 

15 years. . . , 

16 years. . . . 

17 years. . . . 



11.2 



10.2 
11.0 
10.9 
11.4 
12.2 
11.4 



12.6 



14.0 



9.6 



9.0 
9.8 
9.8 
10.0 
10.4 
8.9 



Negro 



Other 



8000 Htrt2 



Total 



White 



Negro 



Other 



Speech 



Total 



White 



Decibtit re eudiometric zero {ANSI-1969) 



Negro Other 



11.4 


9.7 


10.7 


6.7 


6.8 


6.1 


3.2 


5.0 


5.0 


5.6 




10.4 


9.2 


3.8 


7.0 


7.3 


5.8 


-3.6 


5.4 


5.4 


5.6 


4.4 


11.2 


9.3 


Q 9 


7 9 


7.J 


O.O 


3.2 


5.2 


5.0 


6.0 


8.6 


11.0 


9.9 


13.1 


6.5 


6.6 


6.4 


2.0 


5.1 


5.0 


5.7 


7.0 


1 1 R 


inn 


lo.o 


6.8 


6.9 


6.6 


4.8 


5.1 


5.0 


5.8 


6.1 


12.5 


inn 


ttt. fl 


6.2 


6.4 


5.2 


12.2 


4.8 


4.6 


5.4 


0.4 


11 7 


Q fl 


7.0 


6.4 


6.6 


5.5 


0.0 


4.8 


4.7 


5.4 


6.6 


13.0 


9.9 


10.4 


7.5 


7.8 


5.8 


3.0 


5.4 


5.4 


5.4 


6.1 


11.9 


8.6 


10.4 


7.8 


8.1 


5.9 


-8.7 


b.8 


5.8 


5.6 


8.4 


12.5 


9.5 


7 3 


ft n 


o *> * 


6.0 


1.1 


5.4 


5.4 


5.2 


9.0 


12.4 


9.6 


9.3 


6.8 


7.0 


6.2 


-0.7 


5.4 


5.2 


6.4 


5.6 






19.4 


7.6 


7.8 


6.4 


12.4 


5.4 


5.4 


5.0 


6.4 




lU.o 


7.0 


7.4 


7.9 


4.4 


5.8 


5.0 


5.0 


5.2 


-0.4 


iA A 


1 1 n 

1 I.U 


8.2 


7.2 


7.4 


5.9 


0.2 


5.2 


5.2 


4.6 


7.5 


9.6 


9.5 


11.0 


6.0 


5.8 


6.4 


3.4 


4.8 


4.6 


6.0 


5.6 


9.0 


10.0 


1.4 


6.2 


6.4 


5.8 


-1.8 


5.0 


4.8 


5.7 


3.0 


9.9 


9.2 


17.5 


6.4 


6.2 


7.6 


12.5 


5.0 


4.6 


6.8 


12.6 


9.6 


10.2 


27.5 


6.2 


6.0 


6.8 


12.5 


4.8 


4.8 


5.0 


12.6 


10.1 


9.7 


10.4 


6.0 


6.0 


7.0 


0.2 


4.9 


4.6 


6.6 


6.9 


10.4 


9.2 


38.8 


5.0 


4.8 


6.0 


27.6 


4.5 


4.4 


5.7 


2.6 


9.0 1 


8.6 


5.2 


5.6 


5.8 


5.1 


-0.3 


4.4 


4.2 


6.1 


6.2 



Avarag* of haarlng lavali at 600, 1000, and 2000 Harti. 
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Tabit 3. Ptrcant cHttrlbution of youthi 12-17 yMrt by htiring laveli In dtelbtlt n •udiomttrie 2tro (ASAJ961) for tfit right Itft, 
•ml btntr Mr ft 260, 600, 1000, 2000, 3000. 4000, 6000, and 8000 Hartz: Unitad Statat 1966-70 



Ear and tonai frequency 


^ • — — ^ 

Hearing levels in decibels 


All 
levels 


-25 
or 
less 


-24 

to 
-15 


-14 

to 
-5 


-4 

to 
+5 


46 

to 
+15 


+16 
to 
+25 


+26 
to 
+35 


+36 
to 

445' 


+46 
to 
+55 


+56 
or 
more 


Riaht Mr 










Percent distribution 










260 Harti 


100.0 


0.0 


12.7 


65.2 


18 7 


2.2 


0.6 


0.3 


0.1 


0.1 


0.1 


500 Hart! 


100.0 


0.0 


5.9 


61.0 


9fl 1 

•O. 1 


3 A 


0.7 


0.3 


0.1 


0.2 


0.1 


1000 Hartf 


100.0 


0.1 


6.6 


62.2 




3.8 


1.0 


0.3 


0.1 


0.1 


0.3 


2000 Hartf 


100.0 


0.0 


8.0 


64.5 




5.0 


0.7 


0.6 


0.2 


0.1 


0.3 




100.0 


0.0 


2.1 


35.2 


47.4 


11.6 


1.8 


0.8 


0.4 


0.3 


0.4 




100.0 




0.6 


22.1 




1A 8 


2.8 


1.2 


0.7 


0.6 


0.6 


6000 Hertz 


100.0 


; 


0.7 


16.2 


42.1 


28.4 


7.8 


2.6 


1.2 


1.3 


0.7 




100.0 


0.6 


12.4 


39.8 


31.8 


9.6 


2.5 


1.3 


0.7 


0.8 


0.5 


Left eer 
























250 Hertz 


100.0 


0.1 


10.7 


58.3 




9 0 


0.8 


0.2 


0.1 


0.0 


0.0 


500 Hertz 


100.0 


0.0 


5.1 


69.6 


90 A 


4.3 


0.8 


0.4 


0.1 


0.1 


0.0 


1000 Hertz 


100.0 


0.0 


4.8 


59.7 


9Q A 


4.1 


1.2 


0.3 


0.1 


0.1 


0.1 


2000 Hertz 


100.0 


0.1 


7.0 


51.4 


33 7 


5.7 


1.3 


0.4 


0.2 


0.1 


0.1 


3000 Hertz 


100.0 


0.0 


1.5 


32.3 




13 A 


2.4 


1.1 


0.5 


0.2 


0.3 


4000 Hertz 


100.0 


0.0 


0.3 


16.8 




99 0 


4 1 


1.6 


0.7 


0.6 


0.6 


6000 Hertz 


100.0 


0.0 


0.4 


11.8 


30 1 


39 1 


10 9 


3.1 


1.2 


1.3 


0.8 


8000 Hertz 


100.0 


0.5 


11.3 


39.1 


33.5 


9.8 


2.9 


1.3 


0.6 


0.6 


0.4 


Batter ear 
























250 Hertz 


100.0 


0.1 


17.2 


67.1 


14.1 


1.0 


0.3 


0.2 




0.0 


0.0 


500 Hertz 


100.0 


0.1 


8.9 


66.9 


21.5 


2.1 


0.3 


0.2 


0.0 


0.0 


0.0 


1000 Hertf 


100^ 


0.1 


8.6 


69,0 


19.6 


2.0 


0.5 


0.2 


0.0 


0.0 


0.0 


2000 Hflrtf 


100.0 


0.1 


12.2 


60.6 


23.3 


3.0 


0.4 


0.3 


0.1 


0.0 


0.0 


3000 Hertz 


100.0 


0.0 


3.0 


44.8 


42.8 


7.6 


1.0 


0.6 


0.2 


0.1 


0.1 


4000 Hertz 


100.0 


0.0 


0.8 


29.9 


54.7 


11.3 


1.6 


0.7 


0.3 


0.3 


0.2 


6000 Hertz ......... 


100.0 


0.0 


1.0 


21.3 


47.5 


22.9 


4.7 


1.0 


0.7 


0.6 


0.3 


8000 Hertz 


100.0 


1.0 


18.1 


47.0 


26.3 


5.1 


1.2 


0.5 


0.3 


0.3 


0.2 



o 

ERIC 



I*. 
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rM9 4. PtrMiit diitributiofi of bo^ 12*t7 yt art liy httriiMI l«v«li in d9c\M$ n audlomftrfc ztro ( AtA-1tB1 > for tfw rifht ltfl« and 
b«ti*r ur at 260, 600, 1000, 2000, 3000« 4000, 6000, and 1000 Harts: Unltad ttatai, 1M0-7O 



Ear and tonal frequency 


Hearing level! in dacibeli 


All 
levels 


•26 
or 
less 


-24 

to 

-15 


-14 

to 
-5 


-4 

to 

♦5 


46 

to 
+15 


-►16 
to 
+26 


+26 
to 
+35 


+36 
to 
+45 


+46 

to 
+56 


+56 

or 
fAora 


Rtoht ear 










Percent Uiitribution 










250 Hartz 


100.0 


0.1 


12.0 


66.3 


111 fi 


1 Q 




0.4 


0.1 


0.1 


0.0 


500 Hertz 


100.0 


0.1 


5.0 


61.0 


Ofl ft 
«D.O 




1 0 


0.3 


0.1 


0.1 


0.1 


1000Hert2 . . 


100.0 


0.1 


5.4 


61.7 


97 1 




1 7 


0.3 


0.1 


01 


0.2 


2000 Hertz 


100.0 


0.1 


*^.0 


53.3 




fi 9 

v.* 


n 7 


0.8 


02 


Ol 


'0.2 


3000 Hertz 


100.0 


0.0 


1.4 


31.0 


fi 




9 A 


1.1 


0.6 


03 


0.4 


4000 Hertz 


100.0 




04 


19.1 




17 O 


1 7 


1.7 


1.2 


0.8 


0.9 




100.0 




0.3 


13.1 


JO. J 






3.4 


1.0 


2.1 


1.1 




100.0 


0.4 


11.5 


37.8 


32.0 


107 


3.2 


1.6 


1.0 


1.1 


0.7 


Left ear 
























oso Hertz 


100.0 


0.1 


10.6 


56.8 


26.7 


2.8 


0.6 


0.3 


0.1 




0.0 


500 Hertz 


100.0 


0.1 


4.7 


57.9 


31.7 


4.3 


0.8 


0.4 


0.0 


0.1 


0.0 


1 000 Hertz 


100.0 




4.1 


58.2 


31.2 


4.4 


1.4 


0.4 


0.1 


0:1 


0.1 


2000 Hertz 


100.0 


00 


6.3 


48.9 


34.7 


7.2 


1.0 


0.6 


0.3 


01 


0.1 




100.0 


oo 


0.9 


26.4 


50.0 


iD.3 


3.3 


1.6 


0.8 


04 


0.3 




100.0 




02 


13.6 


49.9 


25.5 


6.4 


2.4 


1.1 


09 


1.0 


6000 Hertz 


100.0 








36.0 


33.1 


12.3 




1 1I 


1 0 
I.V 


1.3 


8000 Hertz 


100.0 


0 fi 


10.4 




33.7 


10.4 


4.1 


1 fl 






0 7 


DO 1 101 ear 
























2fi0 Hertz 


100.0 


0.1 


16.7 


68.5 


13.4 


08 


0.3 


0.2 






0.0 


500 Hertz 


100.0 


0.1 


8.0 


67.0 


22.2 


2.0 


05 


0.2 






0.0 


innn Hertz 


100.0 


Ol 


8!o 


06.2 


20.8 


1.0 


07 


0.3 


oo 


oo 






100.0 


01 


11.3 


50.1 


24.3 


4.1 


0.6 


0.4 


Ol 




0.0 




100.0 


oo 


2.0 


30.2 


47.3 


8.0 


1.4 


0.8 


02 


Ol 


0.1 


4000 Hertz 


100.0 




0.6 


25.8 


65.8 


(2.0 


2.6 


1.1 


0.4 


OA 


0.4 




100.0 


oo 


0.5 


18.1 


48.0 


26.8 


5.8 


1.3 


1.1 


0.9 


0.6 




100.0 


09 


17.1 


45.6 


27.1 


5.8 


1.8 


0.5 


0.4 


0.4 


0.4 
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TiMf 6. P«r0«rtt dlitributlofi of |lrl« 12*17 ytan by hMring l«vils in dMlbtff •udiom«lrie <«ro ( ASA^Ifftl ) for th« rl«Nt lift, §n^ 
btttar Mr at 250, S00« 1000, 2000, 3000, 4C00. 6000, and 8000 Hart<: Unltfd StitM, 1M6-70 





Hearing levels in decibels 






Ear and tonal f raquency 


All 

levels 


-25 
or 
less 


-24 
to 
-15 


-14 
to 
-5 


-4 
to 
+5 


♦6 
to 
+ 15 


+ 16 
to 
+25 


♦26 
to 
+36 


+36 
to 
+45 


+46 
to 
+66 


+66 
or 

more 


Right ear 










Percent distributio 


n 










250 Hartz 


100.0 


0.0 


13.3 


64.1 


18.8 


2.6 


0.6 


0.2 


0.2 


0.0 


0.2 


600 Hertz 


100.0 




B.B 


61.0 


27.6 


3.2 


0.5 


0.3 


0.2 


0.2 


0.2 


1 000 Hertz 


100 0 


0.1 


5.7 


62.9 


26.0 


3.7 


0.8 


0.3 


0.1 


0.1 


0.3 




100.0 




8.0 


65.7 


30.8 


3.7 


0.7 


0.5 


0.2 


0.1 


0.3 




IVA/.U 


0 0 


2.8 




45.0 


10.0 


1.2 


0.6 


0.3 


0.3 


0.4 


4000 Hertz 


100.0 




0.7 


26.1 


54.8 


15.7 


1.9 


0.7 


0.3 


0.4 


0.4 




100.0 


- 


1.1 


17.3 


45.9 


25.8 


6.8 


1.7 


0.5 


0 A 
v.O 


0.3 


8000 Hertz 


100.0 


0.8 


13.4 


41.9 


11 A 




1.8 


0.9 


0.3 


0.5 


0.3 


Left ear 
























250 Hertz 


100.0 


0.0 


10.7 


57.8 


27.0 


3.1 


1.0 


0.2 


0.1 


0.1 


- 


600 Hertz 


100.0 


0.0 


b.5 


61.4 


27.4 


4.4 


0.8 


0.3 


0.1 


OJ 


- 


1000 Hertz 


100.0 


0.0 


5.5 


61.2 


28.0 


3.9 


0.8 


0.2 


0.1 


0.1 


0.2 


2000 Hertz 


100.0 


0.2 


7.8 


53.9 


32.6 


4.1 


0.8 


0.2 


0.2 


0,1 


0.1 




100 0 


0.0 


2.1 


38.4 


46.1 


10.8 


1.6 


0.6 


0.2 


0.1 


0.2 




100.0 


0.0 


0.4 


20.1 


66.0 


20.2 


2.7 


0.7 


0.4 


0.3 


0.2 


6000 Hertz 


100.0 


0.0 


0.5 


14.2 


42.4 


31.1 


8.1 


2.1 


0.7 


Ofi 


0.3 


8000 Hertz 


100.0 


0.5 


12.2 


41.6 


33.2 


9.1 


1.6 


0.8 


0.4 


0.4 


0.2 


Bet tar ear 
























250 Her 


100.0 


0.1 


17.8 


66.7 


14 7 


1.3 


0.3 


0.1 


0.0 


0.0 


- 


600 Hertz 


100.0 




9.9 


66.7 


20.8 


2.2 


0.2 


0.1 


0.1 


0.0 


- 


1 000 Hertz 


100.0 


0.1 


9.2 


69.9 


18.2 


2.1 


0.4 


0.1 




0.0 


0.0 


2000 Hertz 


100.0 


0.1 


13.1 


62.1 


22.2 


1.8 


0.3 


0.2 


0.1 


0.0 


0.1 




100.0 


0.0 


4.1 


60.5 


38.2 


^ 1 


0.6 


0.3 


0.1 


0.0 


0.1 




100.0 


0.0 


1.1 


34.1 


63.6 


9.7 


1.0 


0.3 


0.0 


0 2 




6000 Hertz 


100.0 


0.0 


1.5 


24.5 


49.3 


19.9 


3.6 


0,8 


0.3 


0,2 


0.0 


8000 Hert.! 


100.0 


1.1 


{9.1 


48.5 


25.6 


4.4 


0.6 


0.4 


0.2 


0.2 


0.0 
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TibNi e. Pffni rfHtributiort of youthi 12-17 yMf* by Hmlfm kitwH In dm\Mi rt ludlomttrle stro lAMMfM) for tHt rlfht lfH« 
and bttttr Mr •! MO, 900. 1000, 2000, 2000, 4000, 0000, tfid fOOO Hfftt: UnHMl ttotit, 1fif-70 





Haartnp laveli in decibeli 






Ear and tonal f raquancy 


All 

All 
tevets 


-25 
or 
lass 


-24 

to 
-15 


-14 

to 
-6 


-4 

to 
+5 


♦6 
to 
♦ 15 


no 

to 
♦25 


♦26 
to 
♦35 


♦36 
to 
♦46 


♦46 

to 
♦55 


♦56 

or 

more 


Right ear 











Percent diitntHition 










250 Hart/ 


100.0 


- 


- 


1 

0.5 


18.2 


61.0 


17.0 


2,2 


0.5 


0.3 


0.3 


500 Hartz 


100.0 


- 




0.6 


37.4 


52.1 


7.7 


1.4 


0.3 


0.1 


0.4 




inn n 




0.1 


5.5 


62.2 


26.6 


3.8 


1.0 


0.3 


0.1 


0.4 


2000 Hcrti 


too.o 


- 


0.1 


9.8 


57.5 


26.7 


4.« 


0.6 


0.6 


0.2 


0.4 


Ifmn Mart* 


inn n 




n n 




39.6 


45.3 


9.5 


1.4 


0.8 


0.3 


0.7 


4000 Martz 


100.0 


- 


0.0 


1.0 


26.6 


52.0 


14.7 


2.7 


1.1 


0.7 


1.2 


Duuv ncriz 


100.0 


- 


- 


1.1 


17.2 


43.3 


26.1 


6.8 


2.4 


1.1 


2.0 


8000 Hert2 


100.0 


0.0 


0.1 


4,6 




J9.J 


IT ft 

1 /.D 


4.5 


1.5 


0.7 


1.6 


Left ear 
























250 Martz 


100.0 


- 


0.0 


0,6 


16.6 


53.5 


25.4 


2.8 


0.8 


0.2 


0.1 


500 Hart2 


100.0 


- 


0.0 


0.6 


34.8 


52.6 


9.8 


1.4 


0.5 


0.2 


0.1 


lOOOMartz 


100.0 




0.0 


4.8 


5' 


29.6 


4.1 


1.2 


0.3 


0.1 


0.2 


2000 Marti 


100.0 


0.0 


0.1 


9.1 


5^ 


30.1 


4.6 


1.2 


0.4 


0.2 


0.2 


JUUU fl9'\I 


inn n 




0.0 


1.8 


36.^: 


46.5 


11.5 


2.1 


1.0 


0.4 


0.5 


4000 Hartz 


100.0 


- 


0.0 


0.6 


20.8 


50.9 


20.6 


3.7 


1.6 


0.7 


1.2 




100.0 


0.0 


0.0 


0.6 


14.2 


40.8 


29.3 


9.0 


3.0 


1.1 


2.0 


8000 Hartz 


100.0 


- 


0.1 


4.3 


28.4 




if 
l/.V 


4.7 


1.6 


1.0 


1.2 


Batter ear 


























100.0 


- 


0.0 


0.9 


23.2 


61.6 


12.9 


1.0 


0.2 


0.2 


0.0 


SOOHerti 


100.0 


- 


0.0 


1.1 


46.9 


46.0 


6.1 


0.7 


0.1 


0.1 


0.0 


1000 Hart! 


100.0 




0.1 


8.6 


69.0 


19.5 


2.0 


0.9 


0.2 


0.0 


0.1 


2000 Marti 


100.0 


0.0 


0.2 


15.1 


62.0 


19.6 


2.4 


0.4 


0.3 


0.0 


0.0 




100.0 




0.0 


3.6 


40.5 


39.6 


5.8 


0.7 


0.5 


0.1 


0.2 


4000 Marti 


100.0 




0.0 


1.6 


34.8 


50.7 


9.8 


■ 1.6 


0.7 


0.3 


0.5 


6000 Harti 


100.0 


0.0 


0.0 


1.4 


24,1 


47.7 


20.1 


4.1 


1.0 


0.7 


0.0 


8000 Hart! 


100.0 


0.0 


0.2 


7,3 


38.8 


39.2 


10.6 


2.3 


0.6 


OA 


0.6 
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TiM« 1. Nr««frt Hittf Ibutlwi ol bov « 1 M 7 mn Iry Hmt Nl f«v«li tn MMi rt iM^iomttrlc i«ro <ANtl-1ttt) lor Iht rlflit l«H, mi4 
totttf Mf at iiorsOO, 1000, 2000, 3000, 4000, tOOO, tni tOOO HM: UfiltMl tttlis. 1fii-70 





Htaring Iryali in dtcilMll' 








£«r and tonal frfqu«ncy 


All 
levels 


-25 
or 
leii 


-24 
to 
-15 


-14 

to 
-5 


-4 

to 
♦5 


46 

♦0 

♦ 15 


♦ 16 

to 

♦26 


♦26 

to 


♦36 
to 
♦45 


♦46 

to 
♦55 


♦66 

Of 

nnore 


Right aar 










Percent diftritiution 












100.0 






u. / 


17.4 


62.1 


16.9 


1.8 


0.5 


0.4 


0.2 


CilA 


100.0 






A C 

0.9 


35.9 


53.1 


8.4 


1.6 


0.2 


0.1 


0.2 




100.0 




0.1 


5.4 


61.7 


27.1 


3.9 


1.2 


0.3 


0.0 


0.3 




100.0 


* 


0.1 


9.7 


56.1 


27.1 


5.2 


0.5 


0.8 


0.2 


0.3 


3000 Htrtz 


100.0 




00 


1.5 


34.8 


48.3 


11.2 


1.8 


1.1 


0.5 


0.8 




100.0 


- 


- 


0.8 


23.0 


51.9 


15.8 


3.5 


1.6 


1.2 


1 A 

1.P 


eOOOHtrtz 


100.0 






U.9 


15.0 


40.0 


28.5 


7.8 


3.2 


1.8 


3.2 


8000 Hcnz 


100.0 


0.0 


0.0 


#. I 


28.7 


3a3 


18.1 


5.5 


1.9 


1.0 


2.4 


Laf t aar 


























100.0 






V. / 


16.1 


54.5 


25.0 


2.7 


0.6 


0.3 


0.1 


uOO nf rfz 


100.0 




A 1 

0.1 


u. / 


31.8 


55.6 


9.7 


1.4 


0.5 


0.1 


0.1 




100.0 






4.1 


58.2 


31.2 


4.4 


1.4 


OA 


0.1 


0.2 


2000 Hart/ ' • 


100.0 


* 


0.0 


8.2 


51.8 


31.4 


5.9 


1.6 


0.6 


0.3 


0.2 


3000Hffrtz. ....... 


100.0 






1.1 


30.0 


49.1 


14.1 


3.0 


1.3 


0.7 


0.7 


4000 H«f tz . 


100.0 


- 


- 


0.4 


174 


48.9 


23.2 


4.9 


2.2 


1.1 


1.V 


6000 Martz . . 


100.0 


0.0 


* 


0.4 


11.4 


38.2 


30.3 


111 


4.0 


1.5 


3.1 


8000 Hartz 


100.0 


• 


0.1 


A A 

4.0 


26.2 


39.5 


18.8 


9.V 


2.3 


f.4 


1.8 


Battar aar 
























250 Martz 


100.0 






1.1 


22.1 


63.4 


12.2 


n ft 


0.2 


0.2 


0.0 




100.0 




0.1 


1.0 


44.4 


484 


5.1 


O 7 


0.2 


0.1 


' 0.0 




100.0 


• 


0.1 


8.0 


68.2 


20.8 


1.9 


0.7 


0.3 


0.0 


0.0 




100.0 




0.1 


14.0 


60.7 


21.0 


3.2 


0.5 


0.4 


0.1 


0.0 


3000 Martz 


100.0 




0.0 


2.3 


43.8 


44.5 


7.2 


1.0 


0.7 


0.2 


0.3 


4000 Hertz 


100.0 






1.1 


30.7 


51.9 


11.5 


2A 


1.0 


A C 

0.9 


AO 


6000H«rtz 


100.0 


0.0 




9-7 


21.1 


46.4 


22.8 


5.1 


1.2 


1.1 


1.6 




100.0 


0.0 


0.1 


6.8 


37.5 


39.0 


11.2 


3.1 


0.8 


0.5 


1.0 



o 
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A. 










— , .H- 


Hearing levels in decibels 










Lar and tona\ f requ^ncv 


All 


-25 


•24 


-1* 


-4 




+ 16 


426 


436 


446 


4S6 






or 


to 


to« 


to 


tc 


to 


to 


to 


to 


or 




levels 


less 


-15 


-5 


♦5 


>15 


♦26 


♦35 


445 


455 


more 


Right ear 




— 






Petcent distribui on 










250 Hertz 


100.0 


- 


- 


0.4 


19.1 


S9.9 


17.0 


2.5 


0.& 


0.2 


0.4 


500 Hertz 


100.0 


* 


- 


O.o 


38.9 


51.1 


7.1 


1.1 


0.4 


0.1 


0.5 




100.0 




0.1 


5.7 


62.9 


25.9 


3.7 


0.8 


0.3 


0.1 


0.5 


2000 Hertz 


100.0 




0.0 


10.0 


56.9 


26.4 


3.1 


0.7 


0.4 


0.1 


0.4 


3000 Hertz 


100.0 




0.0 


3.3 


44.4 


42.2 


7.7 


1.0 


0.5 


0.2 


0.7 


4000 Hertz 


100.0 


- 


0.0 


1.3 


29.7 


52.2 


13.5 


1.8 


0.6 


0.2 


0.7 


6000 Hertz 


1000 






1.6 


19.4 


46.6 


23.7 


5.8 


1.8 


0.4 


0.9 


8000 Hertz 


100.0 




0.2 


\s.\ 


31.0 


40.3 


17.5 


3.5 


1.2 


0.3 


0.9 


Left ear 
























250 Hertz 


100.0 




0.0 


0.5 


17.1 


52.4 


25.7 


2.9 


1.0 


0.2 


0.2 


500 Hertz . 


100.0 




- 


0.4 


37.9 


49.5 


10.0 


1.4 


0.4 


0.2 


0.2 


1000 Hertz 


100.0 




0.0 




61.2 


28.0 


3.9 


0.8 


0.2 


0.1 


0.3 


2000 Hertz 


100.0 


0.0 


0.2 


10 1 


56.4 


28.7 


3.3 


0.7 


0.2 


0.2 


0.2 


3000 Hertz 


100.0 




0.0 


2.5 


42.6 


44.0 


8.8 


1.1 


0.6 


0.1 


0.3 


4000 Hertz 


100.0 


- 


0.0 


0.9 


24.2 


52.9 


17.9 


2.5 


0.8 


0.4 


0.4 


6000 Hertz ... 


100.0 




0.0 


0.7 


17.0 


43.6 


28.3 


8.9 


2.0 


0.7 


0.8 


8000 Hertz 


100.0 


- 


0.1 


4.6 




1 

4^.1 


10. 9 


3.5 


0.8 


0.6 


0.7 


Oetter ear 
























250 Hertz 


100.0 


- 


0.0 


03 


24.2 


59.7 


13.7 


1.2 


0.3 


0.1 


0.0 


500 Hertz 


100.0 


- 


- 


1.1 


49.4 


43.6 


5.0 


0.7 


0.0 


0.1' 


0.1 


1000 Hertz 


100.0 


- 


0.1 


9.2 


69.8 


18.2 


2.1 


0.4 


0.1 


- 


0.1 


2000 Hertz 


100.0 


0.0 


0.2 


16.2 


63.4 


18.2 


1.4 


0.2 


0.3 




0.1 


3000 Hertz 


100.0 




0.0 


4.9 


55.3 


34.5 


4.4 


0.4 


0.3 


0.1 


0.1 


4000 Hertz 


100.0 




0.1 


2.0 


39.0 


49.5 


8.1 


oio 


0.3 


0.1 


0.1 


6000 Hertz 


100.0 




0.0 


22 


27.2 


49.1 


17.3 


3.0 


0.7 


0.3 


0.2 


8000 Hertz 


100.0 




0.3 


7.8 


40.2 


39.4 


9.9 


1.4 


0.5 


0.3 


0.2 
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Tabk 9 P«rc«nt diitributJon of youth* by hMrinf ItvtH dK»b#«f r« •udlomttric mo (A8A>1951 and ANSI IW) for thl bttt«r Mr 

•t 260 Hmi, iccorclinf to ffid Mx: Unltfd 8t»t«, 1966-70, 



Sex and hearing 
isveU in decibels 



Both sexes 












13 


14 


15 


16 


years 


years 


years 


years 



17 
years 



Total. 
1217 
years 



Percent distribution {ASA-1951) 
AH levels : 100.0 [ 100.0 U00j_l100^| 100-0 1 100.0 | 1^ 



•25 or less • . . 
•24 to -15 . , . 
«14to-05 . . . 
"04 to '*^05 . . . 
♦06 to +15 . . . 
+16 to +25 . . . 
♦26 to +35 . . . 
136 and greater 

Boys 

Alt levels . . 




100.0 



«25 or less ... 
'24 to -15 . . . 
-14 to -05 . . . 
-04 to ^05 . . . 
+06 to +15 , . . 
+16 to +26 . . . 
+26 to +35 . . . 
+36 and greater 

Girls 



All levels 



-25 or less ... 
-24 to -15 . . . 
-14 to -05 . . . 
^ to +05 . . . 
+06 to +15 . . . 
+16 to +26 . . . 
+26 to +36 . . . 
+36 and greater 



0.1 
16.7 
68.5 
13.4 
0.8 
0.3 
0.2 
0.0 



100.0 



0.1 
17.8 
65.7 
14.7 
1.3 
0.3 
0.1 
0.0 



0.2 
17.9 
65.6 
14.6 
1.3 
0.3 
0.1 
OO 



100.0 



0.2 
19.5 
65.9 
13.2 
0.7 
0.3 
0.1 
0.1 



100.0 



0.1 
17.5 
64.8 
15.9 
1.4 
0.2 

0.1 



100.0 



0.1 
17.4 

66.7 
15.2 
0.5 
0.1 



0.3 
17.6 
68.3 
12.8 
0.7 
0.2 
0.1 



100.0 



0.2 
16.1 
65.3 
16.1 
1.9 
0.4 



100.0 



0.1 
17.7 
62.8 
16.5 
2.4 
0.4 

0.1 



0.3 
15.3 
72.8 
10.5 
0.9 
0.1 
0.1 



100X) 



18.8 
65.5 
14.5 
0.6 
0.5 
0.1 



100.0 



18.3 
65.6 
14.7 
0.8 
0.6 



16.0 
70.2 
12.3 
1.1 
0.1 
0.2 
0.1 



100.0 



15.4 
66.7 
14.1 
1.1 
0.2 
0.5 



100.0 



15.1 
71.5 
12.2 
0.8 

0.4 



100.0 100X) 



1 



0.2 
19.9 
63.6 
15.3 
0.5 
0.3 
0.2 



}9A 
65.3 
14.3 
0.4 
0.3 
0.3 



I8'i» 
60.0 
12.4 
1.4 
0.2 

C.I 



^4X) 

ess 

14.8 
1.0 
0.5 
0.8 



100.0 



16.8 
68.5 
13.4 
1.1 

0.2 







12 


13 


14 


15 


16 


17 


years 


years 


years 


years 


years 


years 



Percent distribution (ANSI'1989) 
100.0 100.0 100.0 100.01 100.01 100.0 1 100.0 



0.0 
OS 
23.2 
61.6 
12.9 
1.0 
0.4 



100.0 



1.1 
22.1 
63.4 
12.2 
6^ 
OA 



100.0 



0.0 
0.8 
24.2 
59.7 
13.7 
1.2 
0.4 



1.1 
23.0 
61.0 
13.2 
1.3 
0.4 



100.0 



0.8 
24.5 
61.4 
12.1 
Oil 
OA 



100X) 



1.0 
21.9 
60.8 
14.7 
1.3 
0.3 



100.0 



1.4 
215 
60.7 
14.3 
1.7 
OA 



1.4 
20.4 
63.7 
13.9 
0.5 
0.1 



100.0 



0.6 
23.6 
57.7 
15.6 
2.1 
0.4 



0.1 
1.1 
24.1 
62.4 
11.2 
0.7 
0.4 



100.0 



1.2 
223 
66.8 

8.4 

0.9 
0.2 



100X) 



0.2 
1.1 
25.7 
58.0 
14.0 
C.5 
0.5 



0.7 
25.8 
58.6 
13.7 
0.7 
0.5 



100.0 



1.3 
24.0 
59.5 
13.8 
0.9 
03 



100.0 



0.1 
27.5 
57J 
13.6 
0.4 
0.6 



1.0 
22.0 
63.7 
11.8 
1.1 
0.4 



100.0 



1.2 
20.3 
65.6 
11.7 
0^ 
0^ 



1.00.0 



0.7 
23.8 
61.7 
12X) 
1.6 
0.3 



ERLC 
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TaM« 10« NfCMit diMrlbutiOfi of yeutht by h-Hn% ttv«li in dtclMt re audtomttric xtro (ASA19S1 «Ki AN8i-19e9) for tht btttor 

•or at MOHaru. aaoofdtnf to afa and tax: Unkind $mm, 1906-70 



Sex and hairing 
levels in decibels 


Total. 
12-17 


12 
years 


13 
years 


14 
years 


15 
yaars 


16 
years 


17 
years 


Toul. 
12-17 


12 
years 


13 
years 


14 
years 


15 
years 


16 

year^ 


17 
years 




years 








1 


years 






Both sexes 




Percent distribution iASA-1951) ' 






Percent distri^ion (AN$f-l969) 






lOO.O 


1 OU.O 


100.0 


4/\A A 

IO0.0 


4 AA A 

100.O 


100.0 


1003 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


1 100.0 


«25orless 


0.0 




A 1 

0.1 


A 4 
0.1 


A 4 

0.1 


0.1 


— 


— 












— 


-24 to '1 5 


8.9 


8.4 


8.5 


73 


8.1 


93 


103 


0.0 





_ 


0.1 


0.1 




— 


-14 to -06 


66.9 


643 


64.7 


673 


' 67.1 


69.3 


683 


1.1 


1.2 


1.1 


03 


OA 


1.7 


1.0 


-04 to +06 


21.5 


23.0 


23.9 


223 


22.5 


183 


183 


463 


443 


453 


46.7 


47.7 


47.7 


49.9 


+06 to +16 


2.1 


3.2 


2.3 


23 


1.7 


1.2 


1.6 


46.0 


46.2 


473 


463 


463 


463 


44.2 


+16to *26 


0.3 


0.2 


0.3 


0.1 


0.2 


03 


0.6 


5.1 


73 


53 


5.2 


43 


3.4 


4.2 


♦26 to 435 


0.2 


0.2 


0.1 


0.1 


0.3 


0.1 


0.1 


0.7 


0.7 


03 


03 


0.6 


03 


0.6 


+36 and greater . « . . 


0.1 


0.2 


0.1 


- 


— 


0.1 




0.2 


OA 


0.2 


0.1 


0.3 


0.3 


0.2 


Soys 
































100.0 


1UU.U 


1UU.U 


1 nn A 
10U.0 


inn n 




100.0 


1vK).0 


4 AA A 
100.0 


4 AA A 

100.0 


1003 


100.0 


4AA A 

100.0 


1003 




0.1 






U.I 




A O 

0.^ 




— 












— 


-24 to -15 


8.0 


8.2 


73 


6.2 


7.4 


8.7 


93 


0.1 







0.1 


0.2 


_ 


— 




67.0 


64.1 


663 


68.2 


653 


703 


69.1 


1.0 


13 


M 


0.4 


0.1 


2.3 


03 




22.2 


24.5 


24.4 


223 


24.3 


183 


18.3 


44.4 


423 


423 


433 


453 


42.4 


503 




2.0 


2.4 


23 


2.6 


1.7 


13 


13 


48.4 


48.7 


493 


483 


483 


513 


44.0 




0.5 


0.4 


— 


0.2 


0.1 


03 


1.2 


5.1 


63 


53 


6.6 


5.1 


33 


3.2 




0.2 


0.3 


0.1 


0.1 


0w4 


0.2 




0.7 


0.5 


0.7 


OA 


03 


03 


1.0 


+36 and greater .... 


0.0 


0.1 


— 


— 






- 


03 


03 


0.1 


0.1 


0.4 


0.4 


03 


Girts 
































100.0 


1003 


1003 


1003 


1003 


100.0 


1003 


100.0 


1003 


100.0 


1003 


1003 


100.0 


100.0 


-25 or less 


— 












— 


— 












— 


-24 to -15 


9.9 


8.7 


93 


9.7 


83 


11.2 


113 
















-14to^ 


66.7 


66.5 


64.3 


663 


68w4 


683 


673 


1.1 


13 


0.7 


13 


0.7 


1.2 


1.2 


-04 to +05 


203 


213 


23.3 


213 


20.6 


19.1 


18.7 


49.4 


463 


483 


493 


50.2 


53.1 


49.0 


+06 to +15 


2.2 


4.1 


2.1 


13 


1.6 


M 


13 


43.6 


433 


44^ 


443 


433 


403 


44.6 


'f16to>25 


0.2 




0.7 




03 






5.0 


7.2 


5w4 


33 


4.7 


33 


5,1 


+26 to +35 


0.1 




0.2 


0.1 


0.3 




0.2 


0.7 


13 


13 


03 


03 


03 




+36and greater .... 


0.1 


0.2 


0.1 






0.3 




0.2 


0.2 


03 


0.1 


03 


03 


0.2 
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TMz 11. Nmnf distributiofi of youtht by hMrlnf !tv«ls In d^cibtls f aiidiomttric nro (ASA>19B1 wi d ANSi'1»69) for th« iMtttr 
Mr at lOOOHcrtx. aceonlina to agt and mx: Unitad Stataa. 1W6.70 



Sax and hearing 
ievelt in 60c\be\t 


Total, 
12-17 
yean 


12 
years 


13 
years 


14 
years 


15 
years 


16 
years 


17 
years 


1 OUlf 

12-17 
years 


12 
years 


13 
years 


14 
years 


15 
years 


16 
years 


17 
years 


Both saxei 




Perce 


It distribution (ASA-1951 ) 






Percent distribution (ANSI-1969) 




Ail iflveii . 


100.0 


100.0 


100.0 


100.0 


1003 


1003 


1003 


1003 1 


100.0 


1003 


1003 


1003 


100.0 


100.0 


•2fi Of iftii ^ 


0.1 


0.2 




0.4 






















•24 to -1 5 


8.6 


8.7 
663 


93 
66.0 


7.2 


8.7 


8.3 


8.7 


0.1 


0.2 




04 






— 


-14 to ... 


69.0 


693 


703 


71.3 


71.0 


8.6 


8.7 


93 


7.2 


8.7 


83 


8.7 


-04 to 40fi 


19.5 


20.8 


20.9 


20.5 


193 


17.7 


18.0 


693 


66.7 


663 


693 


70.0 


71.4 


713 




2.0 


2.5 


2.2 


2.0 


13 


13 


!3 


193 


203 


203 


203 


19.0 


17.7 


183 




0.5 


n o 
03 


0.7 


0.3 


0.2 


03 






23 


2.2 


23 


13 


13 


13 




0.2 


0.1 


0.4 


0.0 


0.1 


OA 




0.5 


03 


0.7 


03 


0.2 


03 


0.5 


-t- 36 ami grifater .... 


0.1 


0.1 


0.0 


-> 


0.1 


0.1 




0.2 


0.3 


0.4 


03 


0.2 


OA 




Boyi 

AM level t 


100.0 


100.0 


100.0 


100.0 


100.0 


1003 


1003 


1003 


1003 


1003 


1003 


1003 


1003 


100.0 


•25 Of left ...... 


0.1 






03 






















-24 to -16 . . . . 


8.0 


7.4 


9.2 


53 


8.2 


83 


83 


0.1 






03 






— 


-14 to -05 .... 


68.2 


673 


64.2 


69.1 


69.3 


69.7 


703 


83 


7.4 


9.2 


53 


8.2 


83 


83 


•04 to 405 


203 


2l3 


23.1 


22.2 


202 


18.2 


183 


68.2 


67.5 


64.2 


69.1 


69.3 


09.7 


703 




^s 


2.1 


2.4 


13 


23 


13 


13 


203 


213 


23.1 


22.2 


20.2 


18.2 


183 




0.7 


0.7 


0.7 


0.6 


0.1 


13 




1.9 


2.1 


2.4 


13 


23 


13 


13 




0.3 


0.3 


0.4 


0.1 


0.2 


03 




0.7 


0.7 


0.7 


03 


0.1 


13 


03 


36 and greater . . . . 


0.0 


0.2 


_ 


— 


- 


- 




0.3 


0.5 


0.4 


0.1 


0.2 


03 




Girls 

AH Isveli . . . 


100.0 


100.0 


100.0 


100 JO 


1UU.U 


inn n 


100.0 


1003 


inn n 


100.0 


1003 


1003 


100.0 


1003 


nr Ima 


0.1 


03 




0.1 






















— 


-24 to -1 5 


9.2 
693 


10.0 


10.4 


83 


9.1 


73 


9:0 


0.1 


03 




0.1 






— 


•14 to -05 


66.0 


673 


70.1 


703 


733 


72.1 


9.2 


103 


WA 


83 


9.1 


73 


93 


U\A tn -f 05 


18.2 


19.7 


18.7 


18.7 


173 


17.2 


17.1 


693 


66.0 


673 


70.1 


703 


733 


72.1 




2.1 


3.0 


2,0 


23 


1.7 


13 


13 


18.2 


19.7 


18.7 


18.7 


173 


17.2 


17.1 




0.4 


03 


0.7 


0.1 


0.3 


0.2 




2.1 


3.0 


23 


23 


1.7 


13 


1 ft 

1 Jo 




0.1 




0.3 






0.2 




0.4 


03 


0.7 


0.1 


0.3 


0.2 




■1-36 artd greater . . . . 


0.1 




0.1 




0.3 


0.1 




0.2 




OA 




0.3 


03 


i - 
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TaWt 12. Pmcmt aittributlon of youths by hmhn$ Itvtit In 

2000 Hmi. Meordinf to tfo 



r« MMllomotrle wo (ASA>1>61 ond AW>I'1>H> for I 
Mm: UfiKtdStatoi, 1966-70 



S«)c and hMring 
livtli in dtcib«ts 



Both if net 

Atl levels . . . 

-25 or lit! .... 

-24 to -15 

-14to<05 

•04 to ^ ... . 

'M)6 10*15 . . . . 
+1610*26 . . . . 

+26 to 435 

+36end9reiter . 

Boyi 

Atl levels . . . 

-26 or lesf .... 
-24to-15 . . . . 

-14 to -05 

-04 to +05 ... . 
406 to +16 ... . 
+16to425 . . . . 
+26 to +35 ... . 
+36 end greater . 

Girls 

All levels . . . 

-25 or less .... 

-24 to -15 

-14 to -05 ... . 
-04 to 405 ... . 
+06 to +15 ... . 
+16 to 425 ... . 
+26 to ^35 . . . . 
+36 and greater . 



Total « 
12-17 
veers 



12 
yeeri 



13 
yeen 



14 
yeeri 



15 
yeefi 



16 
years 



17 
yeers 



Percent distribution <ASA*195U 



ToUI« 
12-17 
yeers 



12 
yeers 



13 
yeers 



14 



15 
yeers 



16 
years 



Percent distribution (ANSI«196e) 



17 
y«rs 



100.0] 


100.0 


1000 


lOOOl 


1000 


lOOO 


100.0 


lOOO I 


100.0 


100O 


100.0 


1 100.0J 


1003 


1003 


0.1 


0.2 


0.1 


0.2 


— 


O.t 


03 


oo 












0,1 


12.2 


12.4 


13.7 


10.5 


12.4 


11.7 


12.3 


0.2 


0.2 


0.1 


0.3 


0.1 


0.1 


0.2 


60.6 


60.7 


61 0 


613 


583 


62.7 


593 


15.1 


143 


163 


133 


143 


15.4 


15.2 


23.3 


23.4 


203 


23.2 


26.7 


21.7 


26.3 


620 


63.1 


610 


63.5 


50.6 


623 


613 


3.0 


2.4 


33 


3.2 


23 


3.0 


23 


19.6 


19.2 


18.1 


19.1 


22.6 


18.6 


20.2 


0.4 


03 


0.2 


0.4 


0.4 


0.4 


0.6 


2.3 


13 


3.1 


2.6 


2.3 


23 


13 


0.3 


0.4 


0.6 


0.4 


0.3 


0.2 


0.1 


0.4' 


0.6 


03 


03 


0.4 


03 


0.5 


0.1 


0.0 


0.2 


0.2 




0.2 




0.4 


0.4 


0.7 


03 


03 


0.4 


0.1 


100.0 


lOOX) 


1000 


100.0 


lOOO 


100.0 


lOOO 


lOOO 


1003 


100O 


1003 


1003 


1003 


1003 


0.1 


0.3 


- 


0.1 


- 


- 


03 


— 














11.3 


o o 

oJo 


140 


9.5 


13.6 


12.2 


93 


0.1 


03 




0.1 


0.1 




03 


59.1 


61.6 


58.4 


61 0 


533 


613 


683 


143 


103 


17.1 


123 


163 


153 


12.1 


24.3 


24.6 


21.2 


24.2 


27.6 


21.1 


273 


00.7 


633 


573 


633 


55^4 


613 


62.5 


4.1 


33 


5.1 


4.3 


4.4 


33 


33 


213 


203 


193 


20.1 


243 


193 


21.7 


0.6 


0.7 


03 


0.4 


0.2 


0.6 


13 


3.2 


23 


43 


3.3 


3.4 


23 


23 


0.4 


0.4 


03 


0.4 


0.4 


0^ 


— 


03 


03 


03 


03 


03 


0.4 


13 


0.1 


0.1 


0.2 


0.1 


• • 


0.2 


— 


03 


0.4 


13 


03 


0.3 


03 


— 


100.0 


100.0 


100O 


lOOO 


tooo 


1000 


lOOO 


1000 


1003 


1003 


1003 


1003 


1003 


100.0 


0.2 


0.2 


0.1 


0.3 




03 


03 


OO 


OO 










03 


13.1 


16.1 


13.4 


11.7 


11.2 


11.1 


147 


03 


03 


OA 


0.4 




03 


03 


62.1 


60.7 


633 


623 


630 


63.7 


593 


163 


18.4 


163 


153 


133 


143 


183 


22.2 


22.1 


19.7 


22.2 


233 


22A 


233 


63.4 


62.2 


643 


63.4 


633 


643 


61.4 


1^ 


1.2 


23 


2.0 


13 


2.2 


1.7 


18.2 


17.4 


163 


183 


20.7 


173 


183 


0.3 


0.3 


0.2 


0.3 


d.6 


03 




1.4 


10 


13 


13 


13 


1.7 


13 


0.2 


0.4 


0.1 


0.3 


03 




0.3 


0.2 


0.4 


03 


0.1 


0.4 


03 




0.1 




0.3 


0.3 




0.1 




0.4 


0^ 


0.4 


0.6 


0.3 


0.1 


03 



42 



er|c 



49 



Tafato 13. Parotnt dittributkm of youths toy hMrtng Itvtit In dwibtif n mtdkonrnuk f«ro <ASA*1>61 ind ANSI-19g9) for ttM btttar 
Mr at aOOOMtrtt. MCorcMnf to «nd mx: UnitMl SttrtM. 19^8^70 



Sax and hearing 


— II 

Total. 

.2.17 


12 


13 


14 


15 


16 


17 


Total. 
12-17 


12 


13 


— t 

14 


15 


16 


1/ 


lavalt in dacibals 


years | 


years 


years 


years 


years 


years 


years 


years 


yesrs 


years 


yci. 5 


years 


years 


years 


Both saxes 




Percent distribution <ASA1951) 







Percent distribution (ANSI'1960) 




All levels 


100.0 1 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


•25 Of ie«s •••♦«•• 


ao 




0.1 


0.1 








— — - 














-25 to -15 


3.1 


3.6 


3.2 


3.9 


2.2 


3.0 


2.3 


0.0 




0.1 


0.1 






- 


-14 to -05 


44.8 


4D.1 


45.0 


At fl 
•11 .0 


aA A 
*o.o 




44.7 


3.8 


A t 




A A 


2.4 


3.7 


3.0 


-04 to •K)5 ««««,.. 


42.8 


41.7 


41.4 


45.7 


40.7 


42.3 


45.0 


49.5 


49.2 


48.8 


4a2 


51.8 


49.6 


49.5 


♦06 to +15 


7.5 


'8.1 


o.O 


D.D 


8.5 


7 A 


a3 


39.6 


In 1 


111 II 


an 7 


17 5 




42.2 




1.0 


1.0 


1.3 


1.0 


1.0 


A A 

0.4 


1.1 


5.8 


A 1 


tl.D 


i>.l 




ft a 


a 7 




0.5 


0.4 


0.5 


0.7 


O.D 


0.8 


0.4 


0.7 


A ^ 

0.7 


1 A 
1.0 


A 7 


U.O 


U.«J 


0.5 


♦36 and greater .... 


a3 


0.1 


0.5 


0.2 


A A 

0.4 


A A 
0.4 


0.2 


0.8 


0.5 


1 A 




1 n 

I.U 


1.1 


n A 
U.O 


Soys 






























Alt levels 


100.0 


100.0 


100.0 


100.0 


100.0 


loao 


100.0 


100.0 


100.0 


loao 


100.O 


100.0 


100.0 


loao 


-25 or less ...... 


0.0 


— 


— 


0.1 


— 


_ 


«_ 




- 


- 


— 


- 




- 


-24 to -15 


2.0 




1.5 


2.3 


2.0 


Z5 


0.9 


0.0 






0.2 








*14to-05 


39.2 


41.5 


41.8 


36.8 


40.0 


36.5 


3ao 


2.3 


3.2 


2.0 


2.4 


2.2 


2.5 


1.1 


-04 to ^05 


47.3 


44.1 


43.7 


50.3 


44.3 


49.8 


52.2 


43.8 


44.3 


44.6 


4X1 


44.8 


41.8 


44.4 




8.9 


a a 

XF.XF 




8.1 


10.7 


8.5 


6.1 


44.5 


43.4 


4Z0 


46.0 


42.2 


4ai 


47.7 




1.3 




1./ 


1.«7 


1 7 


Oil 








8.7 


a5 


8«3 


7.1 


5.0 




0.8 


0.4 


o.t> 


A O 


U.D 


I.O 


0.8 


1.0 


n a 
u.xv 


1 1 


1.0 


1.3 


0.6 


0.8 




0.5 


0.2 


0.8 


O.J 


A 7 
U./ 


A C 

o.b 


0.2 


1.2 


u. / 




U.O 


1.2 


1.9 


1 n 

I.U 


Girls 






























Ail levels ...... 


100.0 


100.0 


100.0 


loao 


100.0 


100.0 


100.0 


100.0 


100.0 


loao 


100.0 


100.0 


100.0 


100.0 




0.0 




0.2 
























•25 to -15 . 


4.1 


4.6 


5.0 


5.5 


2.3 


3.5 


3.7 


0.0 




0.2 








- 


-14 to -05 


50.5 


4a8 


48.2 


46.9 


53.3 


54.8 


51.3 


5.0 


5.1 


a7 


a4 


2.7 


4.9 


4.9 


-04 to 405 


38.2 


30.3 


39.0 


41.0 


37.1 


34.7 


37.8 


55.3 


54.2 


5X1 


53.4 


59.0 


57.5 


64.7 




6.1 


6.1 


6.1 


5.0 


a3 


ao 


a5 


34.5 


34.8 


35.4 


35.2 


32.1 


32.8 


36.6 




0.6 


0.9 


0.9 


0.8 


0.3 


0.3 


A A 

0.4 


A A 

4.4 


S.0 


4.2 


X7 


5.2 


4.7 


3.4 


+26 to +35 ........ 


0.3 


0.3 


0.3 


0.6 


0.5 






0.4 


0.6 


0.8 


O.S 


0.3 




0.1 


♦36 and greater .... 


0.2 




0.3 


0.2 


1_0.2 


0.1 


0.3 


0.4 


1 0.3 


0.6 


0.8 


0.7 


ai 


0.3 
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T«M« 14. P«rctnt dittrlbution of youths by hMfing tovtis in dtcibttt r« audtomotrie ztro <ASA'19S1 $nd ANSM96a) for th» btttf 
— f 1 4000 HTtt» according to nx; UnitMl StttM, 1966-70 



Sex ijnd he3riit9 


Totdl, 
121 7 


12 


13 


14 


15 


16 


i 7 
1 / 


Total. 
12-17 


12 


13 


14 


15 


16 


1 7 


levels in decibels 


years 


years 


years 


years 


years 


yean; 


years 


y'-afs 


years 


years 


years 


years 


years 




years 










m 












Both stfxes 




Percent distribution (ASA-1951) 







Percent distribution (ANSM968) 






4/lA A 


100.0 


100.0 


100.0 


100.0 


100.0 


4 AA ri 

lUU.lr 


4 nn n 
100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


4AA n 




f : 1 

0.0 










0.1 




■ ■■ ' — 1 














Oil 4 C 


0.8 


1.0 


0.8 


0.5 


0.5 


1.0 


4 *i 

1.^ 


n n 
0.0 




0.1 


I 


I 


0.1 






29.9 


29.6 


2a 7 


31.5 


29.8 


31.8 


OT 7 


4 a 
1.D 


1.4 


1.5 


1.0 


1.1 


2.2 


9 1 




54.7 


55,0 


56.2 


53.6 


55.8 


51.1 


56.7 


34.8 


>J4.7 


33.2 


35.9 


37.0 


35.4 


32A 




11.3 


11.1 


11.4 


11.5 


10.5 


12.8 


10.^ 


50.7 


51.2 


52.9 


50.6 


48.8 


4719 


52.8 




1.8 


2.5 


1.3 


1.7 


. 1.9 


1.4 


1.8 


9S 


9.5 


9.5 


10.0 


9.9 


11.3 


9.0 


426 to ^35 


0.7 


0.4 


0.6 


0.7 


0.5 


0.9 


1.1 


1.6 


2.4 


1.2 


1.4 


1.7 


1.4 


1.6 


« Ofvva Ufvo%« V # # • # 


u.o 


0.4 


1.0 


0.5 


1.0 


0.9 


O.'V 


1.4 


0.8 


1.6 


1.1 


1.5 


1.7 


1.9 


Boys 


















> 














100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


1UU.0 


4nn n 


100.0 


100.0 


100.0 


100.0 


100.0 


inn n 
































Oil «^ 4C 


o.t> 


0.8 


0.5 


0.5 


0.3 


1.0 


U. 1 




_ 


_ 


_ 


_ 


_ 






ZP./ 


27.9 


25.4 


26.5 


27.3 


25.4 


94 7 


I 4 

I.I 


1.1 


1.3 


0.9 


0.9 


2.4 


0 1 


-04 to 405 


55.8 


54.4 


56.8 


56^ 


54.4 


53.1 


59.^ 


30.7 


32.3 


29.2 


31.6 


34.5 


29.4 


2&9 




12.9 


11.6 


13.0 


11.9 


12.3 


15.8 


12.9 


51.9 


51.2 


53.9 


5X4 


47.5 


49.5 


56.0 




2.6 


3.7 


2.5 


2.4 


ao 


1.4 


2.4 


11.5 


10.3 


11.3 


10.3 


113 


14.2 


11.5 




1.1 


0.7 


0.3 


1.2 


0.8 


1.7 


1.9 


2.4 


xe 


2.4 


2.1 


2.7 


1.5 


2.1 




1.3 


0.9 


1.S 


0.6 


1.9 


1.6 


1.5 


2.4 


1.5 


1.9 


1.7 


2.6 


ao 


3.4 


Gif Is 
































10O.O 


100.0 


100.0 


100.0 


100.0 


100.0 


inn A 


4 nn n 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 




0.0 










0.2 






^ - 














1.1 


1.1 


1.2 


0.5 


0.7 


1.0 


2<j 


U.I 




0.2 






0.2 








31.3 


32.2 


36.8 


32.4 


38.4 


JJ.O 




1.8 


1.7 


1.1 


1.2 


1.9 






53.6 


55.6 


55.6 


50.2 


57.2 


49.1 


53.9 


39.0 


37.2 


37.3 


40.3 


39.7 


41.6 


38.1 




9.7 


10.5 


9.6 


11.0 


8.6 


9.6 


8.4 


49.5 


51.1 


51.9 


47.7 


50.1 


46.3 


49.7 




1.0 


1.3 


0.1 


1.0 


0.8 


1.3 


t.2 


8.1 


8.6 


7.6 


9.7 


ao 


8.4 


&4 




0.3 


1 " 


0.9 




0.2 


0.3 


0.3 


03 


' 1.2 




0.7 


0.7 


1.2 


1.0 


4-3630(1 greater • . • • 


0.2 




0.4 


0.5 


0.1 


0.1 


0.1 


0.5 


0.1 


1.3 


0.5 


0.3 


0.4 


0.4 



9 
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TiMt 15. Nmnt dtetfibuiion of youths by lioarinf ImoH In dMlMi ro wdlomttrle imo (ASA>19g1 otid AW8i>19e9) for iHo botior 

— f at tOOO Htm, aceordini to igo •nd >•< : Unittd Sttttt, 1966-70 



Sax and haaring 
lavali in dacibals 


To^al'J 
1M7 
yaari || 


12 
yaari 


13 
yaari 


14 
yaari 


16 
yaari 


16 
yaari 


17 
yaan 


Total, 
12-17 
yaan 


12 
yaan 


13 
yaars 


14 
yaan 


15 
yaars 


16 
yaan 


17 
yaan 


Both aaxai 






It dlitrl 


tMJtion (ASA-1961) 






Parcantdlitrlbution (ANSI-1969) 






100.0 


100.0 


100.0 


100.0 


100.0 


100,0 


100.0 


100,0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


-24 to -16 

-14 to -OS 

-04 to fOS 

4^36 and greatef .... 


0.0 
1.0 
21.3 
47.6 
22.9 
4.7 
1.0 


1.3 
26.0 
48J 
18.0 
4.6 
1.0 
1.3 


0.1 
0.8 
23.2 
47.1 
21.4 
4M 
1.6 
1.3 


1.2 
21.6 
46.0 
26.4 
3.4 
OJ 
1.6 


0.8 
20.1 
47.6 
24.4 
4.7 
0.9 
1.6 


0.1 
0.8 
17.7 
48.3 
23.8 
6.7 
1.3 
2.3 


0.9 
19.4 
47.6 
24.6 

6.1 

0.7 
1.7 


0.0 
0.0 
14 
24.1 
47.7 
20.1 
4.1 
2A 


- 

1 J 
27.6 
49.0 
16.2 
44 
2.1 


0.1 
1.0 
27.1 
464 
20.0 
3.6 
2S 


- 

24A 
46J 

21.2 
3.2 
24 


- 

1.0 
22.9 
48.1 
21.1 
4.5 
24 


'0.1 

1,3 
21,0 
48.1 
214 
4.5 
3.6 


1.7 
20A 
49.1 
2U 
4.2 
24 


Boy* 


100.0 


100.0 


100.0 


100.0 


100,0 


100.0 


inn n 


inn n 


100.0 


100.0 


100.0 


100.0 


100,0 


100.0 




0.0 










n 1 




n n 










0,1 






0.6 


0.8 


0.7 


0.4 


0.6 


04 




















18.1 


23.4 


20.1 


18.4 


16J 


14.4 


iD.I 


A 7 

V.' 


0.9 


0.7 


0.7 


0.6 


1.0 


0.6 


-04 to +05 


46.9 


47.6 


47.2 


46J 


47J 


44.6 


AO 1 


01 1 


26;} 


23J 


21J 


20.0 


i7;> 


16.6 




26.8 


19.1 


22.7 


27.0 


25J 


28.6 


32.0 


464 


47JS 


46J 


474 


474 


454 


44.7 


+16 to +25 


6.8 


6.8 


6.6 


44 


6.2 


6.0 


6.8 


22S 


16,1 


214 


22S 


23.0 


26.9 


28.6 




1.3 


1.2 


1.8 


1.2 


1.0 


14 


0.9 


6.1 


6.7 


4.6 


4.1 


5.7 


4.6 


6.9 


+36 and graatar .... 


2.6 


2.2 


1.9 


2.1 


2A 


4.3 


3.1 


3.9 


34 


3.7 


3.2 


3.3 


5.7 


3.9 


Girls 






























All lavtli ...... 


100.0 


100.0 


too.o 


100,0 


100.0 


100.0 


inn n 


inn n 


inn A 


inn n 


inn n 




100.0 


100.0 


-26orlati 


0.0 




0.2 


























1.6 


1.8 


0.9 


2.1 


1.2 


1.1 


1 A 


u.u 




0.2 













24.6 


26.7 




24M 


23.7 


21.1 






2.6 


1.2 


2.9 


1.6 


1J 


3.0 


-04 to tOS 


493 


60.1 


47.0 


46.5 


47A 


61J 




97 9 


7BA 


30J 


27.6 


25J 


24S 


25.2 


•H)6 to +16 


19.8 


17.0 


20.1 


22M 


23.1 


19.0 


17.1 


49.0 


50.6 


46.0 


46.1 


48.9 


60.9 


53.6 




3.6 


3.3 


3.6 


2.3 


3.2 


6.6 


3.3 


i7;> 


14.2 


18j6 


19.7 


19.1 


16.9 


16.0 




0.8 


0.8 


1.2 


0.4 


0.7 


1.2 


0.5 


3.0 


3.2 


2j6 


2Ji 


3.2 


4;} 


24 


+36and0raa;ar .... 


0.6 


0.3 


0.6 


1.1 


0.7 


OJS 


0.3 


1.3 


0.7 


^A 


1.6 


14 


1.6 


0.9 



52 



45 



Tablf 16. Percfnt distribution of youths by hMring \Mh in dtcibtls rf MidionMtric tmo <ASA-19S1 and ANSM969I for tfit batlir 

Mr at 8000 Hf ti . according to •gn and stx: Unitad Statas, 1966-70 



Sex and hearing 


Total, 
12-17 


12 


13 


14 


15 


16 


17 


Total, 
12-17 


12 


13 


14 


15 


16 




levels in decibels 


years 


years 


yeats 


years 


years 


years 


years 


years 


years 


years 


years 


years 


years 


years 


Both sexes 




Percent distribution (ASA'1951) 






Percent distribution (ANSI-1969) 




All levels 


100.0 


100.0 


100 0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


-25 or less 


1.0 


0.6 


0.4 


1.5 


0.4 


1.x, 


'•>.4li3 


0.0 






0.1 








-24 to -15 


18.1 


16.2 


17.1 


17.6 


19.3 


19.5 




0.2 


0.1 




n 1 




n A 


0.1 


-14 to -05 


47.0 


48.9 


47.6 


47.4 


45.7 


45.2 


47 3 


y.3 


7.3 


6.7 


7.1 


7.7 


8.3 


6.7 


-04 to +05 


26.3 




CI .\ 






26.9 


26 4 


38^ 


37.1 


37.2 


37.9 


40.1 


40.2 


40.8 


+06 to +15 


5.1 


o.o 


9.9 


t% A 
OA 


D.2 


4.4 


4.2 


39.2 


41 .0 


39.6 


41,3 


35.7 


38.0 


39.5 


+ 16 to +25 


1.2 


1 1 


1 0 
1 .c 


A a 


1 A 


1.1 


1.7 


10.6 


10.6 


12.4 


9.3 


12.5 


9.4 


9.1 


+26 to +35 ....... 


0.5 


O A 


O A 
MA 


A C 


1.1 


A *t 

0.3 


0.2 


2.3 


2.5 


2.4 


2.7 


1.8 


1.9 


2.3 


+36 and greater .... 


0.8 


U.o 


fl 7 
U./ 


A n 

0.7 


A n 

0.7 


A O 

MM 


0.8 


1.6 


1.4 


1.6 


1.3 


2.1 


1.6 


1.5 


Bovs 






























AM levels ...... 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


«25 or less . 


0.9 


0.7 


0.2 


1.1 


0.3 


1.0 


2.1 


0.0 




- 


0.2 


- 






-24 to -15 


17.1 


17.7 


15.9 


16.8 


19.4 


16.4 


16.2 


0.1 


0.1'- 








n 3 


0.2 


-14 to -05 . 


45.6 


44.3 


46.6 


46.7 


42.8 


45.0 


48.6 


6.8 


7.0 




5.3 


8.4 


6.4 


6.2 




27.1 




A 

CIA 


28.0 


A 

27.0 


20.6 


23.8 


37.5 


35.7 


35.0 


37.9 


36.7 


39.6 


40.4 


+06 to +15 


5.8 


1 A 


b.3 


9.b 


D.3 


4.4 


4.8 


39.0 


3a .o 


39.6 


42.3 


36.6 


38.3 


38.5 




1.8 


1 .o 


A.M 


A a 
O.D 


2.0 


1.D 


2.9 


11.2 


13.2 


12.9 


A e 


12.6 


10.3 


8.5 


+26 to +35 


0.6 


A A 

0.4 


A A 

MA 


A C 

0.9 


1.3 


A a 
0.6 


0.3 


3.1 


3.4 


2Z 


3.2 


2.9 


2.1 


3.8 


+36 and greater .... 


1.1 




1./ 


A n 

0.7 


0.9 


1.D 


1.3 


2.3 


1^ 


2A 


1.3 


2.8 


3.0 


2.4 


Girfs 






























Alt levels 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


-25 or less 


1.1 


0.6 


0.6 


1.8 


0.6 


2.5 


0.5 
















-24 to -1 5 


19.1 


14.7 


18.2 


18.4 


19.3 


22.7 


22.1 


03 




0.3 


0.4 


0.3 


0.9 




-14 to -05 


48.5 


53.6 


48.7 


48.1 


48.6 


45.4 


45.9 


7 Q 


7.7 


6.0 


9.0 


7.0 


10.3 


7.2 


-04 to +05 


25.5 


25.6 


26.7 


24.5 


25.4 


24.0 


27.0 


40.2 


38.6 


39.4 


37.9 


43.6 


40.8 


41.2 


+06 to +15 


4.4 


4.1 


4.7 


5.2 


4.2 


4.5 


3.6 


39.4 


43.2 


39.7 


40.3 


34.8 


37.6 


40.6 


+16 to +25 


0.6 


0.8 


0.5 


0.7 


0.7 


0.6 


0.6 


9.9 


8.0 


11.9 


9.0 


12.3 


8.4 


9.6 


+26 to +35 


0.4 


0.3 


0.3 


0.6 


0.8 






1.4 


1.5 


1.9 


2.1 


0.6 


1.7 


0.7 


+36 and greater .... 


0.4 


0.3 


0.3 


0.7 


0.4 


0.3 


0.3 


0.9 


1.0 


0.8 


1.3 


1.4 


0.3 


0.7 
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TiM« 17. Mtdifln htaring Iftvtli in dtcilMli rt MidlomftrH: Xfro <ASA-1951 •nd ANSI-1969) for tht right, (•ft, tnd better ttr of youttit 
12-17 ytari ft Mch tttt frfqutncy and tttimttts for speech, by ege: United Sutes, 1966-70 



Ear end tonal frequency 


1 Utai, 

12-17 
years 


12 

years 


13 
yean 


14 

years 


15 

years 


16 
years 


17 

years 


Total, 
12-17 
years 


12 

years 


13 
years 


14 

years 


15 
years 


16 

years 


17 
years 


. 

Right ear 




Hearing levuls <ASA-1951) 







Heartng levels (ANSI-1969) 




250 Hertz 


-9.3 




-y.u 




-y J ! 


o c 

^y b 


-9 3 


10.1 


lU. J 


in A 


Q Q 

y.y 


lU.U 


Q Q 

y.y 


10.1 


500 Hertz 


-7.8 


-7.6 


-7.4 


-7.6 


-7.5 


-8.2 


-8 4 


7.3 


7.7 


7.5 


7.4 


7.4 


7.2 


6.4 


1000 Hertz 


-7.9 


-7.4 


^ n 
-/.o 


-7. 7 


Q A 
-O.O 




-8 2 


2.1 






•5 1 




1.0 


1.8 


2000 Hertz 


-7 3 


-7.4 


-7.7 


-7.2 


-6.9 


-7.5 


-7.1 


2.0 


1.9 


1.8 


2.0 


2.3 


1.8 


2.1 


3000 Hertz 


-2.3 


-2.3 


-23 


-2.0 


-2.4 


-2.6 


-2.3 


6.8 


6.9 


6.9 


6.8 


6.7 


6.6 


6.8 




0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


9.3 


9.3 


9.6 


9.1 


9.2 


9.2 


9.3 


6000 Hertz 


3.1 


2.2 


2.7 


3.1 


3.5 


4.1 


3.3 


123 


11.5 


12.0 


12.3 


12.7 


13.4 


12.5 


8000 Hertz 


-5.7 


-3.7 


-5.7 


-5.3 


-5 5 


-6.0 


-6.1 


8.9 


8.8 


9.2 


9.0 


9.2 


8.5 


8.8 


Speech ^ 


-6.6 


-6.4 


-6.5 


-6.5 


6.2 


-7.0 


-6.8 


5.7 


6.2 


5.4 


6.0 


6.2 


5.3 


5.1 


Left ear 






























250 Hertz 


-8.3 


-o.o 


-o.l 


-O.D 


-o.« 




-8.0 


lt.1 


\f\ Q 

lu.y 


111 


10 7 




1 1.4 


11.4 


500 Hertz 


-7 5 


-7.2 


-7.1 


-7.3 


-7.5 


-8.0 


-7.6 


7.8 


8.0 


8.2 


7.9 


7.8 


7.3 


7.4 


1000 Hertz 


-7.4 


-7.2 


-7.2 


-7.5 


-7.0 


-7.0 


-7.5 


2.6 


Z.o 


z.o 


Z.5 






2.5 


2000 Hertz 


-6.6 


-6.7 


-6.8 


-6.7 


-6.2 


-6.8 


-6.7 


2.5 


2.5 


2.6 


2.5 


3.0 


2.4 


2.3 


3000 Hertz 


-16 


-1.8 


-1.4 


-1.5 


-1.5 


-1.8 


-1.8 


7.6 


7.4 


7.8 


7.6 


7.7 


7.5 


7.4 


4000 Hertz 


1.3 


1,1 


1.3 


1.2 


1.4 


1.2 


1.5 


10.6 


10.5 


10.8 


10.5 


10.6 


10.7 


10.8 


6000 Hertz 


4.7 


3.4 


4.6 


4,4 


5.2 


5.4 


5.4 


13.6 


12.4 


13.8 


13.1 


14.2 


14.4 


14.4 


8000 Hertz 


-5 2 


-4.3 


-4.7 


-5.6 


•5.4 


-5.8 


-5.5 


9.2 


9.8 


10.0 


9.2 


9.1 


8.2 


8.9 




-6.8 


-5.6 


-5.5 


-5.7 


-5.7 


-6.1 


-6.3 


6.5 


6.7 


6.8 


6.5 


6.6 


6.1 


6.4 


Better ear 






























260 Hertz 


-10.1 


-10.1 


-10.0 


-10.3 


-10.2 


-10.2 


•10.0 


9.2 


9.2 


9.5 


9.0 


9.0 


9.2 


9.4 


. 600 Hertz 


-8.9 


-8.6 


-8.6 


-8.8 


-8.8 


-9.2 


-9.3 


5.4 


r).9 


5.8 


5.5 


5.4 


5.1 


4.8 


' 1000 Hertz 


-9.0 


-8.B 


-8.9 


-8.9 


-9.1 


-9.2 


-9.2 


1.0 


1.2 


1.1 


1.1 


0.9 


0.8 


0.8 


2000 Hertz 

""•^JOOO Hertz . 


-8.8 


-8.8 


-9.1 


-8.7 


-8.6 


-8.9 


-8.6 


0.6 


0.6 


0.4 


0.7 


0.9 


0.5 


0.6 


-4.6 


-4.7 


-4.6 


-4.1 


-4.7 


-4.6 


-4.3 


4.4 


4.3 


4.5 


4.4 


4.2 


4.4 


4.5 


4000 H»'*2 


-1 5 


-1.5 


-1.4 


-1.6 


-1.5 


-1.6 


-1.3 


7.7 


7.7 


7.9 


7.6 


7.4 


7.6 


7.9 


Dvw nvric 


0.8 


-0.1 


0.5 


0.9 


1.1 


1.5 


1.2 


10.1 


9.2 


9.8 


10.1 


10.4 


10.7 


10.6 


8000 Hertz 


-8.4 


-8.2 


-8.2 


-8.5 


-8.4 


-8.6 


•8.7 


5.9 


6.3 


6.5 


6.1 


5.6 


5.3 


5.6 


Speech^ 


-7.7 


-7.6 


-7.6 


-7.6 


-7.4 


-8.0 


-7.8 


4.0 


4.5 


4.0 


4.1 


4.3 


3.4 


3.7 



Av«ri«« of Wvait •! 900. 1000, and 2000 H«rt2. 
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TatHt 18. Meditn hearing tavfU in dMibtti rt tudlomatrlc uro (AlA-lfttltnd AWil-t f f> > for IN rtlHt lif t« tml iMtltr Mr of Imjj 
12-17 YMri ft Mch tMt fraqiMncy and MtimatM for ipMcK by iftt UnltMi ltttM« 1NI-70 



'4 

Ear and tonal frequency 


Total, 
12-17 
yean 


12 
years 


13 
years 


14 

yean 


15 
yean 


16 
years 


17 
yedri 


Total, 
1217 
yaan 


12 

yaan 


13 

yaan 


14 

yian 


15 

yaan 


16 

yaan 


17 

yaara 


Ri9ht ear 




Hearing levels (ASA-1951) 






Hea 


rlno lavfis (ANSI- 1960) 




250 Hertz .... 


-9.3 


-9.5 


-9.1 


-9.4 


-9.3 


-93 


-9.0 


10.1 


10.0 


10.4 


9.9 


101 


10.1 


10.4 


500 Hertz 


-7.6 


-7 7 


-7.4 


-7.3 


-7.3 


-7 9 


-8.4 


7.6 


8.0 


7.7 


7.9 


7.6 


7.6 


6.3 


1000 Hertz 


-7.8 


-7.4 


-7 7 


-7.5 


-7.9 


-8.1 


-8.1 


2.2 


26 


2.3 


2.5 


2.1 


1.9 


1.9 


2000 Hertz 


-7.1 


-.7 1 


7 7 


7 t\ 


.A A 

-o.o 


-7 A 


-6.6 


2.2 


2.3 






2.9 


4 7 


2.5 


3000 Hertz 


-1.4 


- 1 .0 


1 1 

-1 .J 


-1 .* 


.1 A 


1 A 


-1.3 


7.8 


7.6 


a A 


7 Q 


7.C 


7 A 
7.0 


7.9 


4000 Hertz 


0.6 




O 7 
U./ 


0.9 


U.9 


O 7 
U./ 


1.0 


9.9 


9.6 


4ft O 

10.2 


a a 
V.D 


9.0 


10.0 


10^4 


6000 Hertz 


4.6 


0 7 
C.I 


J.O 


A. A. 


A, 7 


O.O 


6.1 


13.6 


11.9 


U.u 


1 J.# 


14.0 


ID.D 


14.8 


8000 Hertz 


-4.9 


SI 


_^ Q 


-*I.O 






-5.4 


9.5 


9.3 


Q 7 
O./ 


tk a. 
V.O 


Q O 
O.O 


V.J 


9.1 


Speech^ 


-6.3 


-A 9 






— u.u 


JR Q 


-6.4 


6.1 


6.6 




A A 


C 7 


c o 
D.9 


5.6 


Left ear 






























250 Hertz 


-8.3 


-8.7 


-8.3 


-8.6 


-8.1 


-8.3 


-7.9 


11.1 


10.7 


11.2 


10.6 


11.3 


11.3 


11.6 


500 Hertz 


-7.2 


-6.7 


-7.0 


-6.9 


-7.3 


-7.8 


-7.3 


8.1 


8.3 


8.6 


8.3 


8.2 


7.8 


7.4 


1000 Hertz 


-7.1 


-6.8 


-6.8 


-7.2 


-7.1 


-7.6 


-7.0 


2.9 


3.2 


3.2 


2.8 


2.9 


2.4 


3.0 


20OO Hertz 


-6.1 




-6.3 




-O.'J 




-5.9 


3.1 


3.1 


3.1 


3.1 


3.6 


2.7 


2.8 


3000 Hertz 


-0.5 


-0.8 


-0.4 


-W.J 


ft 1 
-O.J 


ft 1 
-O.J 


-0.6 


8.9 


8.5 


9.0 


9.0 


9.0 


9.1 


8.6 


40OO Hertz 


2.3 


1.9 


2.0 


1.9 


2.3 


2.9 


3.1 


11.6 


11.3 


1 1.4 


1 1.3 


1 1.5 


11.9 


12.2 


6000 Hertz 


6.3 


4.7 


5.7 


5.7 


6.6 


6.9 


84 


15.0 


13.7 


14,9 


13.9 


15.6 


15.7 


17.2 


8000 Hertz 


-4.3 


-3.3 


-3.8 


-4.7 


-4.5 


-4.5 


-5.0 


10.0 


10.8 


10.5 


9.8 


10.1 


9.2 


9.6 


Speech^ 


-5.2 


-5.1 


-5.0 


-4.8 


-4.9 


-5.8 


-5.6 


7.1 


7.0 


7.6 


7.4 


7.2 


6.3 


6.9 


Better ear 






























250 Hertz . 


-10.1 


-10.4 


-10.1 


-10.3 


-10.2 


-10.1 


-9.8 




9.0 


9.4 


8.9 


9.1 


9.3 


9.6 


500 Hertz 


•8.7 


-8.5 


-8.5 


-8.6 


-8.6 


-9.2 


-9.2 




6.4 


6.2 


6.2 


9.9 


6.0 


4.7 


1000 Hertz 


-8.9 


-8.7 


-8.6 


-8.7 


-9.0 


-9.1 


-9.1 


1.1 


1.3 


1.4 


1.3 


1.0 


0.9 




2000 Hertz 


-8.5 


-8.3 


-8.8 


«8.4 


-8.2 


-8.9 


•8.1 




1.1 


0.7 


0.9 


1.1 


0.6 


1.0 


3000 Hertz 


-3.1 


-3.7 


-3.5 


-2.8 


-3.2 


-2.8 


-2.9 


5.9 


5.6 


6.8 


5.9 


5.7 


6.3 


6.9 


4000 Hertz 


-0.8 


-1.1 


-0,7 


-0.9 


-0.9 


"0.6 


-0.3 


8.6 


8.3 


8.6 


8.3 


8.1 


8.7 


9.i 


6000 Hertz 


1.8 


0.4 


1.2 


1,8 


1.9 


2.8 


3.3 


11.1 


9.8 


10.6 


10.8 


11.2 


12.0 


12.4 


8000 Hertz 


-8.0 


-7.9 


-7.7 


-8.1 


-7.9 


-7.7 


-8.6 


6.4 


6.9 


6.9 


6.6 


64 


6.0 


6.8 


Speech^ 


-7.4 


-7.5 


-7.3 


-7.3 


-7.1 


-8.0 


-7.4 


4.4 


4.8 


4.6 


4.6 


4.6 


3.7 


4.1 



Avwag. of l«v«lf at SOO, 1000. and 3000 Harti. 
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ERIC 



55 



12-17 yMft at taeh tm frtnucney and MtlmtiM lof ipMoH, by •§•: Untttd StotM, 1i6e-70 



Eur and tonfl Irequency 


Totil, 
12-17 
years 


12 
yea»; 


13 
years 


14 
years 


15 
years 


16 
years 


17 
years 


Total, 
years 


12 
years 


13 
years 


14 

years 


15 
years 


16 
years 


17 
years 


Right ear 




H 


earing ic 


rvels (ASA-1951 








Hearing levels (ANSl-196r' 




2S0 Herti 


9.3 


-8.7 


•8.9 1 


•94 


-9.3 


-9.7 


-9.7 


10.1 


10.6 


10.5 


10.0 


10.0 


9.8 


9.7 


SOOHerti 


-7.9 


-7.5 


-7 ft 1 




-7 A 
-/ O 


-8.6 


-8.4 


7.0 


7 A 


7 T 


6.8 


7.3 


6.7 


6.6 


1OOOH0rti 


-8.0 


-7.5 


7 9 


*/9 


-8.0 


-8.3 


-8.2 


2.0 


2.6 


2.1 


2.1 


2.0 


1.7 


1.8 




-7.5 


-7.8 


•7.7 


-7.4 


-7.1 


-7.3 


-7B 


1.8 


1.9 


« 7 

1 . / 


1 fl 

1 .0 


0 1 


1 o 

1 .9 


1.7 


3000 H«rt2 


-3.3 


-2.8 


-3.6 


-2.9 


-3.1 


-3.8 


-3.7 


5.5 


J.l 


5.0 


5.4 


5.6 


6.0 


6.4 




-0.6 


-0.2 


-0,4 


-06 


-0.6 


-OJ 


-1.0 


8.7 


9.0 


8.8 


8.6 


8.7 


8.5 


8.2 


6000 Htrtz 


1.9 


1^ 


1.6 


2.0 


2.4 


2.2 


1.4 


11.2 


11.1 


11.1 


11.3 


11.5 


11.7 


10.7 




-6.4 


•6 4 


-6.4 


-5.9 


-6.3 


-6.9 


-6.8 


8.4 


8.4 


8.7 


8.3 


8.6 


7.7 


8.6 




-6.8 


-e.7 


-6.8 


6.8 


-6.3 


-7.1 


-7.1 


5.4 


5.7 


6.1 


5.6 


6.1 


4.8 


4.8 


Lsft ear 






























260 Hertz 


-8.2 


-8,2 




-8.5 


-8.3 


-8.1 


-8.2 


11.2 


11.0 


11.6 


10.8 


11.1 


11.6 


11.2 


500 Hertz 


-7.8 


-7.6 


->.3 




-7 fl 


-8.3 


-7.9 


7.4 


7 A 


7.7 


7.4 


7.3 


6.7 


74 


1000 Hertz. .... . . 


-7.7 


-7.0 


-7 6 


-7.7 


-7 9 


-7.6 


-7.9 


2.3 


2.4 


2.4 


2.3 


2.1 


2.4 


2.1 


2000 Hertz 


-7.2 


-7.3 


-7 2 


-7.4 


-O.O 


-7.0 


-7.4 


2.0 


0 n 
«.u 




1 Q 


A. 9 




1.8 


3000 Hertz 


-2.9 


-2.9 


-2.6 


-2.9 


-2.9 


-3.6 


-3.1 


6.1 


6.2 


6.6 


6.0 


6.2 


6,7 


6.0 


4000 Hertz 


0.4 


0.4 


OS 


0.5 


0.6 


-0.1 


0.0 


9.7 


9.7 


10.1 


9.7 


9.8 


9.6 


9.4 


6000 .^'V 


3.3 


2.2 


3.7 


3.3 


4.0 


4.2 


2.9 


12.4 


11.:) 


12.8 


12.3 


12.9 


13.3 


12.2 


ovw ^^* 


-6.0 


-5.2 


-5.6 


-6.4 


-C,i 


-6.9 


-6.1 


8.5 


C9 


9.6 


8.6 


8.0 


7.2 


8.1 


Speectt 


-6.4 


-6.0 


-6.0 


-6.4 


-6.6 


-6.4 


-6.8 


5.9 




6.9 


6.4 


6.0 


6.8 


6.8 


Bettei ear 






























250 Herri 


-10.1 


-9.8 


-9.9 


-10.3 


-10.3 


-10.2 


-10.1 


9.2 


9.6 


9.6 


9.0 


8.9 


9.1 


9.2 




-9.0 


-8.7 


-8.7 


-9.0 


-9.0 


-9.3 


-9.3 


4.9 


c c 
9.D 


D.J 


4.11 


A fl 


A 0 
4. A 


6.0 


10OO Hertz 


-9.2 


-9.0 


-9.2 


-9.1 


-9.2 


-9.2 


9.3 


0.8 


1.0 


0.8 


0.9 


0.8 


0.8 


0.7 


2000 Hertz 


-9.1 


-9.4 


-9.3 


-8.9 


-8.8 


-8.9 


-8.1 


0.3 


0.1 


0.2 


0.4 


0.7 


0.4 


0.1 


3000 Hertz 


-5.9 


-5.7 


-5.7 


-6.5 


-6.0 


-6.6 


-6.0 


3.1 


3.3 


3.3 


3.2 


3.0 


2.9 


3.2 




-2.2 


• 1.8 


-2.0 


-2.5 


-2.0 


-2.9 


-2.4 


6^ 


7.2 


7.1 


6.8 


6.8 


6.4 


6.6 


6000 Hertz 


-0.1 


-0.7 


-0.2 


0.0 


0.3 


0.4 


-0.4 


9.2 


8.7 


9.0 


9.3 


9.6 


9.6 


9.1 






-0.9 


-o.D 


1 -8.8 


-8.8 




-9.0 


6.4 


6.8 


6.1 


5.7 


4.8 


4.6 


6.4 




-7.9 


7.8 


-7.9 


-7.8 


-7.8 


-8.1 


-8.2 


3.6 


4.2 


3.4 


3.6 


4.0 


3.2 


3.3 



Avcrag* of Itvtli at 600, 1000. tnd 2000 Htrti. 
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5« 
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bttttr Mf •! Mih iMt f rtiHMfWV MK iHmtw lor igif oh itnom lirhln VPUlN, »y iwi fn: UnKill ttalM, 1960-70 



AfM Aft/4 Mm 
VfHI 


260 Htm 


600Htrtz 


1000 H«m 






















''26 


Median 






Median 




^26 


Median 




Both Jtxts 






DfObtti f tudiomttric /tro <ANSl'1960) 






12-17 years 


5.3 


9.3 


13.3 


0.2 


9.5 


10.9 


-2.7 


0.9 


4.6 


i:?yfart 


r.' 1 1. . ..1— 1 
6.2 


9.3 




U,J 


9.9 


111 

1 1 .J 




1.1 


4J 




5.7 


9.6 


13.6 


0.4 


6.0 


11.1 


-2.8 


1.0 


4.7 






O.XF 


12.9 


0.2 


6.6 


10.8 


-2.6 


1.0 


4.6 




6.0 


9.1 


13.3 


0.3 


6.7 


10.9 


-2.7 


0.8 


4;} 


16 yCflfs 


6.5 


9.3 


13.1 


•0.1 


6.3 


10.6 


-2.7 


0.8 


4.3 




6.5 


9.4 


13.3 


-0.2 


4.8 


10.6 


-2.8 


0.8 


4.3 
























6.6 


9.4 


111 

1 J.J 


A a 
O.D 


A O 


11 0 




1.1 


4.8 




6.0 


9.1 


13.2 


0.6 


a *% 
D.2 


1 1.4 




1.3 


6.0 




6.0 


9.7 


13.6 


0^ 


6.6 


11.4 


-2.6 


1.3 


6.4 






Q 0 

XF.V 


12.7 


0.6 


6.2 


11.3 


-2.3 


1.2 


4.8 




6.3 


9.4 


13.6 


0.9 


6^ 


11.3 


-2J 


1.0 


4.6 


16 yMVS 


9./ 




13.1 


0.6 


6.3 


11.1 


-2.7 


0.9 


4J 




6.9 


9.8 


13.6 


0.0 


6.1 


10.6 


-2.7 


0.9 


4.6 


GifH 




















12-17ytfff 


6.1 


9.2 


13^ 


-0.2 


4.8 


10.6 


-2J 


0.7 


4.3 




6.4 


9.6 


13.6 


0.1 


6.6 


ii;} 


-2J 


0.9 


4.6 




6.3 


9.6 


13.8 


0.0 


6.2 


10.8 


-2.9 


0.7 


4.3 




4.2 


8.9 


13.2 


-0.3 


4.8 


10.3 


-2.7 


0.8 


AA 




4.2 


8.9 


13.1 


-0.2 


4.7 


10>l 


-2.9 


0.6 


4.0 




62 


9.2 


13.1 


-0.6 


4.1 


9.9 


-2.7 


0.7 


4.1 




6,1 


9.1 


13.1 


-0.3 


4.6 


10>l 


-2J 


0.6 


4.1 



S«« footnotM at «nd of tsbt«. 
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Tabit 20. M9di«nt and quanMa points^ in tha distributkm of haarin« tavalt tn daribals ra audlomatrlc laro <AWSM9e9> for M 
btttar aar at aach taft fraquancy and af timataf f of spaacfi amon« whita youtfis. by aga and tax; Unltad Stalat, 19e«-70-Con. 



i 2000 Her 17 

i 


3000 Hart/' 


4000 Htrt/ 


Age and sex 

'25 


M<»didn 




'•at, 


Median 


''75 


''25 


Medinn 


'•75 



Both sexes 
12-17 years , 

12 years , 

13 years 

14 years , 

15 years , 

16 years 

17 years 

Boys 

12<17yedrs 

12 years 

13 years 

14 years 

15 years 

16 years 

1 7 yearf 

12-1 7 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 



Dec'ibalira audiometric itto (ANSI-1969) 



•3.5 


0.5 


4.4 


-0,9 


40 


10.2 


;,5 


7.5 


12.5 


-3.5 


0.4 


4.4 


-1.0 


3.9 


10 2 


1.5 


7.5 


12.5 


-3.7 


0.3 


4.2 


-0.9 


J. 9 


in 1 


1 Q 


7 7 


12.5 


-3.3 


0.6 


4.4 


-1.0 


4.1 


10.2 


1.4 


7.3 


12.4 


-3.4 


0.8 


4.9 


-0.7 


4.0 


103 


1.4 


7.3 


12.4 


-3 6 


0.3 


4.3 


-0.8 


4.1 


10,3 


1.2 


7.4 


12.8 


-3 7 


0.4 


4.5 


-0.7 


4.2 


10 1 


1.6 


7.7 


125 


-3.3 


0.8 


4.9 


0.0 


5.5 


11.3 


2.6 


8.4 


13.3 


-2.9 


1.0 


4.9 


-0.4 


5.0 


11.1 


2.1 


8.1 


13.1 


-3.7 


0.5 


4.8 


0.1 


5.5 


11.5 


3.0 


8.6 


13.2 


-3.1 


0.8 


4.7 


0.0 


5.6 


11.2 


2.4 


8.2 


12.9 


1 A 


1 n 


6.0 


0.0 


5.6 


11.6 


2.0 


8.0 


13.2 


•J.D 


n A 


4.5 


0.1 


5.9 


11.6 


2.4 


8.6 


13.8 


1 1 


1 n 


5.4 


0.2 


5.7 


11.1 


4.2 


9.1 


13.7 


-3.7 


0.1 


4.0 


-1.6 


2.8 


8.7 


0.6 


6.5 


11j6 


-4.2 


-0,2 


3.8 


-1.5 


2.9 


9.0 


1.0 


6.9 


11.8 


-3.7 


0.0 


3.7 


-1.7 


2.6 


8.6 


09 


6.8 


11.6 


-3.5 


0.3 


4.2 


-1.8 


2.8 


8.8 


0.6 


6.4 


11.7 


-3.4 


0.5 


4.5 


-1.3 


2.8 


8.5 


09 


6.6 


11.6 


-3.6 


0.3 


4.1 


-1.6 


2.7 


8.6 


0.3 


6.0 


11.6 


-4.2 


-0.2 


3.9 


-1.5 


3.0 


8.8 


-0.1 


5.9 


11.1 



See foot.'>ot«t at end of table. 
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Tabto 20. MMlim aiMl quanik poinU^ m th« dittribution of hMrin0 l«vtls In dMiMf r« Midiomttrie mto iAMSi-19gO) for tlM 
bftt Mr at Mch tnt fraqutncy and attimatM for ipaacfi among wftita youtfif, by aga and tax: UnHad Stalot, 1966^70-Con. 







6000 Hert2 


8000 Hertz 




Speech ^ 




























Age and sex 


























Median 


^^75 




Median 




''25 


Median 


'76 




Both sexes 






Decibels re audiometric zero <ANSI-1969) 






12-17 years 




5.0 


10.3 






O.l 


1*9 A 


"VJo 


3.9 


9.6 


12 years . . . 


................. 


3.5 


9.3 


14.4 


-O.I 


6.5 


12.6 


-0.4 


4J 


10.1 


13 years . . . 




A 1 
•I.J 


m 1 

lU. 1 


16.3 


-0.1 


6.6 


13.0 


-0.6 


3.8 


9.7 






4.5 


10.2 


16.3 


-0.3 


6*3 


12.2 


-0.6 


3.9 


9.7 


15 years . . . 




5.4 


10.5 


16.4 


-0.7 


5.6 


12.6 


-0.4 


4.3 


9.9 






5.7 


11.0 


17.7 


-0.9 


5.5 


12.0 


-0.8 


3.4 


9.2 






9.D 


10 7 


17.0 


-0.4 


5.9 


12.1 


-0.8 


3.5 


9.2 




Boys 
























4% 


















12-17 years 




5.9 


11.4 


18.6 


0.0 


6.7 


13.0 


-0.4 


4.4 


10.1 






4.4 


10.0 


16.2 


0.2 


7.2 


13.6 


-0.2 


4.7 


10.4 








11.0 


17,9 


0.3 


7.4 


13.6 


-0.2 


4.6 


10.4 


14 years 






11.1 


17.9 


0.3 


6.8 


12.6 


"OA 


4.3 


9.9 








11.3 


18.3 


-0.3 


6.3 


13.1 


-0.2 


4.7 


10.3 


16 years . . . 




6.7 


12.3 




-0.2 




1911 




3^ 


9.7 






63 


12^ 


20.3 


-0.3 


6.1 


12.5 


-0.5 


4.1 


9.8 




Girls 




















12-17 years 




3.5 


9.2 


14.3 


-0.8 


5.4 


11.8 


-0.8 


3.4 


9.1 


12 years 




2.8 


8.6 


13.4 


-0.4 


5.9 


11.7 


-0.6 


3.9 


9.6 


13 years 






Q 1 


14.7 


-0.5 


5.8 


12.4 


-1.0 


3.1 


8.7 


14 years . . . 




2.9 


9.2 


14.6 


-0.9 


5.6 


11.8 


-0.7 


3.6 


9.3 


15 years 




4.5 


9.7 


14.6 


-1.0 


4.9 


12.1 


^.6 


3.9 


9.5 






4.7 


9^ 


14.8 


-1.7 


4.6 


11.1 


-1.0 


3.0 


8.6 


17 years 




3.9 


9.1 


13.6 


-0.5 


5.7 


11.7 


-1.1 


30 


8.6 



f2S' median, and f 75 «r# the point! in the g^yribution ol hearing Ic/elt below which 25, 50, and 75 percent of the children, ra- 
tpectively f«n. 

2Average of hearing leveli 500, 1000, and 2\K)0 Hertz. 




TaM 21 . RfMiant mhI quanito points^ m itia diitrib^ition of haarin9 lavals ki dadbato rr audtomatrk zaro (AN8i»1«» for tha battar 
aar at aachtaaifraquaricv and aatimatat for fpaach among UnlKdStataa, 196e-70 





250 Hartz 


SOOHaru 


1 


000 Hertz 




Aga and sax 






















Median 






Median 


''76 




Median 


ft} 


Both saxas 






Oacibali ra audiomatric zaro <ANSI-19e9) 








3.1 


8.6 


13.2 


0.2 


4.8 


10.8 


-2.4 


1 fl 

1 .V 


5.8 




5.0 


SO 


13.1 


0.7 


6.5 


11.5 


-2^ 


1 

1 .9 


6.6 




1.6 


7.8 


13.1 


-0.4 


4.4 


10.7 


-2.2 


1.9 


7.3 




4.5 


9.0 


13.2 


-0.1 


5.3 


11.2 


-2.4 


1.5 


6.1 




1.7 


75 


13.0 


-0.8 


3.6 


10.3 


-2.3 


1.7 


6.9 




3.2 


8.9 


13.8 


-0.3 


4.5 


10.6 


-2.3 


1.1 


4.5 




3.8 


8.8 


13.2 


-0.3 


4.5 


10.2 


-24 


1.0 


44 


Boyt 






















2.2 


8.0 


12.6 


-0^ 


4.1 


10.2 


-24 


1.3 


5.0 




4.3 


8.6 


12.4 


1.4 


7.1 


11^ 


-2J 


1.3 


5.0 




0.2 


6.5 


12.2 


-0.8 


3.5 


9.5 


'23 


1.7 


6.8 




4.3 


8.7 


12.7 


0.1 


5.7 


11.3 


'22 


1.7 


6.4 




0.6 


7.0 


12.1 


-1.4 


2.4 


BJZ 


-2.7 




V.V 




3.5 


9.0 


13.9 


-0.6 


4.1 


10.0 


-2.3 








2.0 


7.8 


12.5 


-1.4 


2.4 


7.7 


-24 


0.9 


4.2 












































4.2 


9.2 


13.8 


0.2 


5.6 


1M 


-2.3 


1.9 






5.3 


9.6 


13.9 


0.1 


5.7 


11.2 


-2.7 


1 Q 


7.8 




3.4 


9.0 


13.9 


0.1 


5.4 


11.7 


-2.1 


2.1 


7.8 




4.7 


9.4 


13.8 


-0.3 


5.0 


11.0 


-2.5 


14 


5.7 




3.1 


SB 


13.9 


0.1 


5.2 


11.7 


-2.0 


2.1 


7.9 




3.0 


8.7 


13.7 


-0.1 


4.8 


11.1 


-2.3 


1.2 


4.7 




5.5 


9^ 


13^ 


1.5 


7.0 


11.5 


-24 


1.1 


4.6 



Sm f ootnotM at and of Mbl«. 
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JM» 21. M«dlm and quartii* poirvto^ in th« dittribution of hMring l«vtls in dtcilMlf r« audkNiMtric uro (ANSi«1969> for th« btmr 
•ar at aach taat f raquancy and attimatM for apaach among Nagro yomN* by aga and aax: Unitad Statat, 1966-70-*Con. 





2000 Hert2 




3000 Hertz 




4000 Heru 




Age and sex 








































'25 


Median 




''25 


Median 


'^76 




Median 


'^75 


Both «xas 






Dacibels re audionietric zero <ANSM969) 






12-17 years 


-2.8 


1.6 


6.9 


1.0 


0.9 


12.1 


3.8 


8.9 


134 


12y0ars 


-2.6 


1.5 


63 


1.5 


74 


12.3 


4.1 


9.0 


134 




-3.5 


1.8 


8.0 


1.7 


7.8 


12.6 


34 


BJB 


13.5 




-3.1 


1.4 


6.9 


0.9 


e.8 


12.1 


3.9 


9.0 


13.5 




-2.4 


1.9 


7.6 


0.2 


6.0 


12.2 


2.1 


8.3 


13.5 






1.9 


6.7 


0.7 


6.5 


11.4 


4.0 


o.ll 


13.0 








5.4 


0.9 


6.6 


11.6 


5.3 


a 1 
xl.J 


134 


Boys 




















12-17 years 


-2.6 


1.6 




1 9 


7.7 


12.3 


4.3 


9.0 


13.4 




-2.7 


1.3 


5.5 


3.1 


8.3 


12.6 


4.7 


9.0 


13.2 




-3.5 


1.8 


8.0 


0.8 


7,4 


12.8 


3.6 


8.9 


13.5 




-2.2 


1.9 


7.5 


1.7 


7.5 


12.3 


4.5 


9.0 


13.3 




-5.2 


1.7 


7.7 


0.6 


6.4 


11.8 


2.2 


8.6 


14.2 




-2.4 


2.0 


7.6 


3.5 


8.4 


12.4 


5.4 


9.4 


134 




-2.2 




4.6 


2.4 


7.6 


11.7 


5.2 


9.1 


13.1 


Girls a 
f 




















12-17 years 


-2.9 


1.5 


6.9 


0.2 


6.0 


11.8 


3.3 


8.7 


13.3 




-2.5 


1.7 


7.0 


0.2 


6.2 


12.0 


3.6 


8.9 


13.6 




-3.5 


1.8 


8.0 


2.6 


8.1 


12.5 


3.3 


8.7 


13.4 




4.1 


0.8 


6.3 


0.3 


6.0 


11.9 


3.4 


9.0 


13.8 




1.8 


2.1 


7.4 


-0.1 


5.6 


12.7 


1.9 


7.9 


12.8 




-2.9 


1.1 


5.5 


-0.8 


4.0 


10.0 


24 


8.1 


12.5 




-2.6 


1.6 


6.7 


-0.1 


5.2 


11.4 


54 


9.5 


13.6 



Sm footnotes at end of table. 



21. MtdiM and t^mtih polnft^ »fi th« diitrllMiflon of hMrlnf tmNh In iMbfIt rt audioiMric uro <AW8I-196») for tho bMlor 
Mr ot Mch Mtt ffoquMicy oimI ittlfiMlM for ipMch Mnoivf Nigro VOMtlw. by and tox : Unit»d SutM, 19gS-70--Con. 







BOOOHartz 


8000Hart< 


Spaach2 





Age and sex 


























Median 




'•26 


Median 




^^26 






Both saxts 








Oaciba)f ra audiomatric zaro <ANSI-1969} 






1 2-1 7 yaart • • • . 




3.4 


9.2 


14.3 




6.0 


11.6 


-0.1 


4.8 


10.6 






3.0 


9.0 


14X> 


-0.7 


6.3 


11.4 


0.3 


6.8 


10.8 






1.6 


7.8 


13.6 


0.0 


6.1 


11.9 


0.0 


6.1 


in A 






4.1 


9.4 


14.2 


-0.7 


6.2 


11.7 


0.0 


6.0 


10.7 






3.6 


9.9 


16.3 


-0.7 


6.7 


12.6 


•0.4 


4.3 


10.2 






as 


9.2 


14.0 


•1.2 


3.7 


10.6 


•0.6 




10.0 






6.2 


10.0 


14.7 


•1.1 




119 


0.0 




10.3 


Boys 






















19*17 wMf« 




4.0 


9.3 


14.2 


•0.9 


4.6 


11.6 


-0.4 


4.3 


10.1 






2.7 


8.4 


12S 


•0.4 


6.1 


11.6 


0.0 


5.2 


10.6 






1.1 


7.3 


13.7 


•1X> 


4.3 


11.6 


-0.6 


4.0 


9.8 






4.4 


9.2 


13.0 


•0^ 


4.6 


i:.2 


0.8 


6.6 


11.6 






6.6 


10.6 


16.4 


-1.1 


6.7 


13.4 


-0.8 


3.7 


9Ji 






6.0 


10.1 


16.3 


•1.6 


3.3 


9.9 


-1.0 


3.1 


9.3 






6.3 


10.6 


14 7 


-1.0 


4.6 


11.3 


-0.7 


3.6 


9.3 


Giric 1K M 
• * i^"* ft } 


r 

> 


• 












t 




10.8 


12*17 yaar« 


2.8 


9.0 


14.4 


-0.6 


6.6 


11.6 


0.2 


6.4 






3.3 


9.8 


16.9 


-l.t 


6.6 


11.3 


OJB 


6.3 


11.0 






2.1 


8.3 


13.6 


1.4 


7.4 


12.2 


0.7 


6.3 


11.6 






3*8 


9.6 


14J 


-0.7 


6J 


12.1 


-0.7 


3.8 


9.6 






1.6 


8.9 


16.1 


-0.4 


4.7 


11.6 


00 


6.1 


11.0 






3.0 


8.6 


13X) 


-1.0 


4.2 


11.0 


-0.1 


4«8 


10.4 






3.1 


9.3 


14.7 


•1.2 


4.2 


11.0 


OJB 


6.3 


11.0 



♦l^IB, mMi«n,«nd Pj^ »n itt point* In thi dlitrlbutlon ol htirlnf Itwrt* bolow whkh 28, M, ind 7» pwewitol 
•poctlMlv ftll. 

3A<«rHt of hMrInt l«v«t« « SOO, 1000, whI 2000 H«fti. 



ERIC 



6! 

95 



TiMt 2Z Mmh hMf ifHI ft MidiofMt'^ ztro <4WSi 19S9) at Mch t«t f r«qu«ney and nUmmm for apMch in tiM btttar Mr amoiif 

VOUttH l»y ragion, a«a, and tax: Unitad Stataa, 1966-70 



250 Hartz 



SOOHartz 



1000 Haru 



Ayajndstfx . 




























Northeast 


Midwest 


South 


Wast 


Northaast 


Midwast 


South 


Wast 


Northaast 


Midwast 


South 


Wbst 


Both flaxat 








Oacibats ra audiomatric zaro (ANSM969) 








12-17 yaars. 


8.0 


10.0 


8.8 


9.4 


5.7 


5.6 


6.9 


5.6 


1.6 


1.0 


1 2.1 


1.8 


12vaart 


7.8 


9.6 


10.6 


9.2 


5.8 


5.7 


8.2 


6.1 


1.6 


1.4 


2.8 


2.0 


13 yaars . . . 


76 


11.2 


9.1 


9.4 


5.2 


6.6 


7.9 


5.0 


1.4 


1.8 


26 


1.2 


14 yaars . . 


7.8 


9.2 


8.2 


9.6 


5.9 


5.4 


6.4 


5.8 


2.0 


0.6 


2.0 


2.0 


15 yaars . . 


8.4 


10.1 


7.8 


9.3 


6.4 


5.7 


6.4 


5.4 


1.8 


1.2 


1.8 


1.2 


16 yaars . . . 


8.0 


9.6 


8.6 


9.6 


5.4 


5.1 


6.0 


5.6 


1.4 


0.8 


1.6 


2.0 


17 yaars 


8.2 


10.4 


8.9 


9.7 


5.5 


4.8 


6.4 


5.? 


1.0 


0.4 


1.8 


2.0 


Bovs 


























12*17 yaars. 


8.0 


10.0 


8.6 






D-O 






2.1 


i;} 


20 


2.1 


12 yaars . . 


8.0 


9.3 


10.2 


8.8 


6.9 


5.8 


7.8 


6.0 


2.6 


2.2 


2.4 


1.9 


13 yaars . . . 


7.4 


11.2 


8.5 


9.4 


5.7 


6.6 


7.5 


5.4 


2.1 


2.0 


Z4 


1.8 


14 yaars . . . 


8.0 


9.2 


8.0 


9.6 


6.2 


5.9 


6.6 


6.4 


2.4 


0.8 


2.1 


2.2 


15 yaars . . . 


9.0 


9.9 


7.2 


9.4 


7.0 


5.9 


6.0 


6.0 


2,1 


0.9 


1.7 


2.2 


16 yaars . . 


8.2 


9.5 


9.2 


9.6 


5.8 


5.4 


6.4 


5.6 


1.6 


1.0 


2.0 


2.1 


1 7 yaars . . . 


8.0 


11.0 


8.8 


10.1 


5.6 


5.2 


6.3 


5.2 


1.5 


0.8 


1.6 


2.6 


GirH 








T 


9 












f 




12-1 7 yaars. 


7.9 


10.0 


9.1 


9.4 


5.2 


5.3 


7.0 


5.3 


1.0 


0.8 


2.2 


1.4 


12 yaars . . . 


7.7 


9.8 


10.9 


9.6 


4.6 


5.6 


8.6 


6.3 


0.6 


0.8 


3.2 


2.2 


13 yaars 


8.0 


11.2 


9.8 


9.4 


4.8 


6.5 


8.3 


4.8 


0.6 


1.6 


2.6 


0.7 


14 yaars . . 


7.6 


9.2 


8.5 


9.6 


5.4 


4.9 


6.2 


5.2 


1.4 


0.2 


1.9 


1.8 


15 yaars . . . 


7.8 


10.4 


8.6 


9.2 


5.7 


5.5 


6.6 


5.0 


1.4 


1.6 


2.0 


0.2 


16 yaars . . . 


7.9 


9.8 


7.8 


9.8 


5.2 


43 


5.6 


5.4 


1.2 


0.7 


1.2 


2.0 


17 yaars . . . 


8.4 


10.0 


9.0 


9.2 


5.4 


4.6 


6.6 


5.1 


0.6 


0.1 


2.0 


1.2 



6'J 



TiMil Mma htaring Wv«b ra MidkiiiMtHc laro (A NSMUSS) at aadi tait frsquaficy and aatimataa for . ^ paach in tha btttar Mr among 

y outfit by ragion] aga, and lax: Unitad Statas, 1966-70-Con. 



f 


2000 Hertz 




3000 Hertz 


4000 Harti 




























Northtfiist 


Midwast 

. 


South 


West 


Northeast 


Midwest 


South 


West 


Northeast 


Midwest 


South 


West 


Both saxft 






C 


>ecit>Ytsre audiometrtc zero (ANSI-1969) 










1^*1/ yvaii 




08 


14 


1.2 




4.4 


7.2 


4 6 


6.4 


7.9 


8.9 


8.G 


12 yaart 


12 


04 


1 8 


1.0 


5.2 


4.0 


7.3 


5.0 


6.5 


7.6 


9.2 


8.6 


t3 ycort 


02 


1.2 


2.4 


0.6 


5.2 


5.0 


0.1 




6.8 


8.9 


9.3 


8.2 


14 ycrtff 


0.8 


06 


1.6 


1.5 


5.4 


4.6 


7.1 


A A 

4.0 


6.1 


7.8 


8.5 


8.2 


t5ya«rs . . 


1.6 


1 2 


1.4 


0.8 


5.4 


4.8 


7.4 


A C 

4.Q 


5.6 


8.0 


9.3 


8.6 


16 yaars 


0 2 


09 


1.C 


1.8 


5.0 


4.0 


7.2 


9.0 


6.8 


7.2 


8.8 


8.9 


17 yaart 


1.2 


0.8 


0.6 


1.4 


4.8 


4.3 


6.2 


9.2 


6.9 


7.6 


8.4 


9.3 


Boyt 


























12-1 7 yean . 


\ 4 


1.3 


1.8 


1.6 


6.3 


5.6 


0.4 


Q.O 


7.2 


8.8 


10.4 


10.3 


12 yasfs • 1 • 


2.2 


1.2 


2.6 


1.4 


6.3 


5.4 


8.1 


5.8 


7.6 


8.2 


10.2 


9.8 


13 yaari . . 


1.0 


1.6 


2.8 


1.2 


6.2 


5J 


9.4 


5.9 


7.3 


8.9 


11.0 


10.4 


14 yaars . . . 


' 1.4 


1.2 


1.1 


2.0 


6.6 


5.6 


7.4 


6.0 


7.0 


8.6 


a4 


10.0 


15 yaars 


2.6 


1.2 


1.2 


1 .0 


6.8 


5.6 


8.6 


6.0 


5.6 


8.8 


11.6 


10.2 


16 yaars . . . 


0.1 


1 1 
1.1 


1 9 


2.0 


6.7 


5.2 


9.0 


6.2 


8.2 


8.2 


10.0 


10.4 


17 yaars . . . 


1.2 


1.6 


1.8 


1 .9 


4.9 


5.9 


7.6 


6.1 


7.2 


10.0 


10.8 


11.0 


Girti 


























12-17yoars. 


0.3 


0.4 


1.2 


0.8 


4.0 


ZZ 


6.0 


3.2 


5.6 


7.0 


7.4 


6.9 


12 yaars f. , 


0.4. 




t 1.2 


0.5 


4.0 


2.6 


• 6.4 


4.2 


5.4 


7.0 


8.2 


7.3 


13 yaars . . 


-0.7 


0.9 


2.0 


0.0 


4.0 


4.2 


6J 


2.4 


6.2 


9.0 


7.6 


6.0 


14 yaars . . . 


OJ 


-0.1 


2.1 


1.0 


4.0 


3.6 


6.8 


1.9 


5.1 


7.1 


8.6 


6.4 


15 yaars . . . 


0.7 


1.4 


1.4 


0.2 


4.1 


3.8 


6.4 


3,2 


5.4 


7.2 


7.0 


7.0 


16 yaars . . 


0.3 


0.8 


0.8 


1.7 


3.4 


2.8 


5.2 


3.9 


5.4 


6.2 


7.2 


7.6 


M yaars . . . 


1.2 


CO 


-1.0 


1.2 


4.8 


2.9 


4.6 


4.0 


a6 


1 5.4 


5.8 


7.2 
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I Mmh homing l«vtls rt audiomtne zmo UNSM969 ) •! Mch t«« frtqutncv and MtimatM for spMefi in tht betttr Mr tmong 
_yo*ittw by rtgion, aft, and mx : United SUtii, 1 96e-7(M:on. 





. 


6000 Hertx 






8000 Hart2 






Speech^ 




Age and sex 






























Midwest 


South 


West 


Northeast 


Midwttt 


South 


1 West 

1 


Northeest 


Midwest 


South 


West 


8oth sexes 


i 






Decibels re audiometric zero <ANSM969) 










12-17 years. 1 8.8 


11.2 


12.4 


12.1 


5.6 


7 1 


8.7 


1 5.5 


4.9 

" - — ^ 


4.7 


5.7 


5.0 


12y«art . . 


8.2 


^9.8 


11.6 


11.6 


6.1 


7.0 


9.0. , 


! 6.2 


5.2 


jr-r.=. 

4.6 


6.6 


5.4 


13 years . 


8.5 


11.0 


124 


11.8 


6.2 


7.5 


9.6 


5.6 


4.4 




A A 
0.4 


4.5 


Myaert . . 


8.4 


10.8 


12.0 


12.3 


5.4 


1.0 


8.0 


5.5 


5.2 


4.4 


5.6 


5.4 


15yei«rt 


8.6 


ion 




11.6 


5.2 


7.8 


8.9 


5.2 


9.«f 


5.0 


5.4 


4.8 


16 years . . . 


9.6 


11.8 


13.4 


13.6 


5.0 


6.2 


8.3 


5.4 


4.4 


4.4 


5.0 


5.2 


1 7 years . . 


9.8 


11.7 


12.2 


11.8 


5.0 


7.1 


8.4 


4.9 


5.0 


4.2 


5.2 


5.0 


8oys 


























10.17 viurt 


10 1 


12.5 


14.2 


11c 


0.4 


7.6 


9.6 


6.3 


5.4 




c 0 
9.0 


5.4 


12 years . . . 


9.3 


11.0 


12.f. 


12.6 


7.8 


7.2 


10.2 


6.3 


6.2 


5.0 


6.8 


5.4 


13 years . . . 


9.4 


11.8 


14.1 


13.2 


6.7 


72 


11.4 


6.9 


5.0 


9.0 




4.8 


14 years . . . 


9.4 


12.2 


12.7 


13.8 


6.0 


/.6 


8.1 


5.6 


5.7 


4.9 


5.4 


5.7 


15 years . . 


9.8 


12.4 


14.6 


13.2 


6.2 


7.9 


9.5 


6.8 




4.8 


5.2 


5.5 


16 years . . . 


11.3 


13.8 


15.4 


14.7 


6.1 


7.5 


9.0 


6.6 


4.4 


4.6 


5.5 


5.4 


17 years . . . 


11.6 


14.2 


15.9 


13.6 


5.5 


7.8 


9.8 


5.6 


5.2 


4.6 


5.6 


5.2 


Giris 


























12-17 years. 


7.4 


9.8 


10.5 


10.6 


4.6 


69 


7.7 


4.6 


4.4 


4.4 


5.6 


4.7 


12 years , . . 


6.6 


8.6 


108 


10.4 


4.4 


6.8 


7.8 


e.2 


4.2 


4.2 


6.4 


5.2 


ISyeers . . 


7.6 


10.2 


10.6 


10.4 


5.6 


7.8 


7.7 


4.4 


3.7 




0.0 


4.2 


14 years . . . 


7.3 


9.3 


11.3 


10.7 


46 


6.4 


8.0 


5.4 


4.4 


4.0 


5.7 


5.0 


15 years . . 


7.4 


11.6 


10.8 


10.0 


4.4 


76 


8.3 


3.6 


4.6 


5.2 


5.6 


A A 
4.V 


16 yeers . . . 


7,9 


9.6 


10.8 


12.6 


4.0 


4.7 


7.4 


42 


4.4 


4.2 


4.4 


5.0 


17yeers . . . 


8.2 


9.5 


8.4 


9.4 


4.4 


6.6 


7.1 


42 


4.8 


3.8 


4.6 


4.8 



Average hearing levetsat 500. 1000, and 3000 Hertr. 



58 



6b 



Table 23. M«dian$ and quartile points' in tht dtttribution of hearing levels in decibels re eudiometnc fro <ANSM969) for the better 
ear at each test frequency and eetimates for speech among youths In the Northeast by age and sex; United States, 1966-70 



Age and sex 



Both sexes 
12* 17 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

Soys 

12-17 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

Girls 

12*17 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 



250 Hem 



^25 



Median 



^75 



500 Hertz 



'^25 



Median 



^75 



1000 Hertz 



'^25 



Median 



Decibels re audiometric zero (ANSI- 1969) 



^75 



2.9 


8.2 


12.5 


0.0 


5.3 


10.7 


-2.6 


1.0 


4.5 


2.2 


7.9 


124 


-0.1 


5.3 


10.8 


-2.7 


1.0 


46 


34 


8.2 


12.2 




4.4 


10.0 


-2.6 


0.9 


A A 

4.4 


2.5 


7.9 


12.3 


0.2 


54 


10.9 


-2.1 


14 


4.8 


2.5 


8.1 


12.7 


07 


6.3 


11.2 


-2.8 


1.0 


4.7 


3.6 


8.4 


12.4 


00 


5.3 


10.6 


-2.6 


0.9 


44 


34 


8.6 


13.0 


-0.1 


5.0 


10.5 


-2.9 


0.6 


4.0 


34 


8.3 


124 


0.7 


6.3 


11.1 


-2.4 


1.4 


5.4 


2.8 


8.1 


12.2 


0.8 


6.6 


11.7 


-2.3 


1.5 


6.0 


3.0 


8.0 


12.0 


0.3 


5.8 


10.6 


-24 


1.5 


6.0 


4.0 


7 Q 


11. 9 


0.8 


6.4 


11.2 


-1.8 


2.0 


6.8 


w. 1 






1.1 


6.7 


11.4 


-2.7 


1.1 


4.9 


A A 


fl 7 
O. / 


I4.P 


0.8 


6.7 


11.0 


-2.6 


1.0 


4.6 


J./ 


fl A 
0.1 


19 7 


U. 1 


5.3 


10.5 


-3.0 


0.8 


4.6 


2.4 


8.0 


12.5 


-0.5 


4.2 


10.1 


-2.8 


0.6 


3.9 


1.6 


7.6 


12.5 


-0.8 


4.0 


9.8 


-3.1 


04 


3.9 


4.0 


8,5 


124 


-1.0 


3.2 


9.0 


-2.8 


04 


3.6 


2.2 


7.9 


12.7 


-0.5 


4.3 


104 


-24 


0.8 


3.9 


0.9 


6.8 


12.1 


0.3 


5.8 


11.0 


-2.9 


0.8 


4.5 


2.9 


8.1 


12.2 


-0.6 


3.9 


10.0 


-2.6 


0.8 


4.2 


3.6 


8.8 


13.3 


-0.3 


4.8 


104 


-2.8 


04 


3.5 



See footnotes 4t and of table. 
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Table 23. Medians and quar tile poin©' in the d«tribution of htftnng lev«lt in decibels re audiometric zero (ANSI 1969 ) for tho b«^ter 
ear at ejch test frequency ami estimates for speech amorv youths m the Northeast , by age and sex: United Statm, 1966-70- Con. 



Aye dMd sex 



Both sexes 





2000 Hert; 


3000 Hertz 


4000 Hert.' 




''2. 


Median 


^75 


''26 


Medtjn 


^75 


^2b 


Medidn 





Decibels re audiometnc /eio <ANSl-19G9) 



1 ?- 1 7 years 






O.C 


4.5 


-0.5 


4.5 


10.5 


0.5 


6.3 


11.5 


1 2 years . . 




-3 0 


0.8 


4.6 


-0.3 


4.9 


10.6 


0.0 


5.6 


11.4 


13yedrs , 




-3.6 


0.; 


39 


-0.5 


4.3 


10.7 


0.9 


6.9 


11.8 


14 years . . . 




-3 4 


0.0 


4.3 


-0.7 


4.4 


10.6 


0.5 


6.1 


1 1.3 


15 years 




-2.8 


1.4 


6.1 


-0.2 


4.7 


10.6 


02 


5.6 


10.8 


16 years 




-3 b 


0.2 


3.9 


-0.8 


3.9 


10.2 


0.6 


65 


11.6 


17 years .... 




>3 0 


0.9 


4.9 


-0.8 


4.4 


10.2 


1.2 


7.1 


12.0 




Soys 




















1^-17 years 




-2.9 


1.0 


50 


0.3 


5.9 


11.3 


1.2 


70 


12.0 


12 V"3f5 . 




-2.3 


1 5 


5.8 


0.3 


6.2 


11.4 


0.4 


6.4 


12.3 


1 3 years 




-3 4 


06 


4.6 


0.2 


58 


11.3 


1.7 


7.6 


12.3 


14 years . , 




•2,8 


09 


4.6 


0.1 


5.5 


11.3 


1.6 


7.3 


11.9 


15 y'ears 




-2.5 


2.2 


8.3 


1.2 


6.9 


11.8 


0.2 


5.4 


10.7 


16 years . . 




-3 5 


0.1 


3.7 


08 


6.6 


11.7 


1./ 


7.G 


12.3 


1 7 years . . 




-30 


1.1 


5.6 


-0.9 


43 


10.2 


2.0 


7.7 


12.3 




Gir'S 




















1?- 1 7 years 




-3.6 


0.2 


4.0 


-1.8 


34 


0.4 


0.0 


5.t 


10.9 


1 2 ye**rs .... 




-3.7 


0.1 


3.9 




38 


9.6 


-0.3 


4.9 


10,5 


13 vt'drs . . , 




-3.8 




3.2 


O 1 


JO 


9.9 


0.3 


0.1 


11.3 


14 ye-irs . , . 


'I 

! 


-4.1 


-0.1 


3.9 


-1.7 


J. 3 


0.5 


0.4 


4.4 


10.5 


Ifj year> . , . 


\ 


-3.0 


0.7 


4.4 


-1.1 


3.0 


8.9 


0.3 


5.8 


10.8 


16 years 




-3.6 


0.2 


4.0 


-1.8 


2.1 


7.5 


-0.1 


5.7 


10.8 


1 7 years . , 




-3.0 1 


0.7 


4.5 


-0 7 


4.5 


10.1 


O.b 


6.5 


1 1.7 



',»}»• 'oo'notes dt end o» table. 
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Table 23. Madiam and quarttU points' in tha distribution of hearmo itvals in decibels re audiometric zero (ANSI-1969> for the better 
ear at each teat frequency and esttmatei for speech among youths in the N ortheast, by age and sex: United Statec, 1966-70-Con. 





6000 Hertz 




8000 Hertz 


Speech^ 






Median 




''25 


Median 


''75 




Median 


''75 


Both sexes 






Uecibels re audtometnc zero (ANSf -1969) 






12*17 years 


1.9 


8.2 


13.6 


-1.2 


4.6 


11.1 


-0.5 


4.1 


9.8 


15 years 


0.6 
1.0 
2.2 
2.7 
2.2 


— 

6.8 
7.4 
8.3 
8.7 
8.7 
9.4 


12.7 

1J.Q 

111 

I J.J 

I I 7 

1 J./ 

HQ 


-1.2 
-0.9 

_fl 7 
1 A 
- 1 .0 

-0.8 


4.5 

c c 
3.Q 

9. J 

A n 
4.8 


11.5 
11 fl 

1 1 .u 
Ifl fl 
10.5 
10.7 


-0.1 
_fl fl 

_fl A 

-0.2 
-0.9 
-0.4 


4.8 
3.5 
4.3 
4.7 
3.4 
4.3 


10.2 
9.1 
9.9 

10.3 
9.0 
Q fl 


Boys 




















12-17 years 






14.5 


-0.7 


5.3 


11.7 


0.0 


5.2 


10.4 


12 years 


1.5 


7.9 


13.5 


-0.5 


6.1 


13.3 


0.5 


6.0 


10.9 




1.6 


8.1 


14.4 


-1.0 


5.2 


11.9 


-0.1 


4.8 


10.2 




3.1 


8.8 


13.8 


0.2 


6.5 


11.6 


0.1 


5.3 


10.5 




4.7 


V.O 


Id 7 


-1.0 


4.8 


11.4 


0.5 


6.0 


11.0 




4.8 


10.2 


16.8 


-1.1 


3.9 


11.1 


-0.6 


4.2 


9.6 




c a 


^n 7 

lU. / 






4.6 


10.6 


-0.2 


4.8 


10.1 


Girts 




















n a 

0.9 


7 *> 
/ Z 


12.6 


-1.6 


4.0 


10.5 


-0.9 


3.3 


8.9 




















-0.1 


5.6 


11.9 


-1.8 


3.3 


9.7 


-0.6 


J.O 


Q A 




0.5 


6.6 


12.8 


-0.7 


6.0 


12.1 


-1.3 


2.4 


7.5 




1.2 


7.6 


12.7 


-1.6 


3.8 


10.2 


-0.8 


3.4 


9.0 




1.4 


7.5 


12.7 


-15 


3.2 


10.2 


-0.8 


3.5 


9.3 




0.7 


7.3 


12.8 


-2.6 


2.9 


10.0 


-1.1 


2.9 


8.2 




2.8 


8.2 


12.6 


-1.1 


5.1 


10.8 


-0.7 


3.8 


9.4 

















V25. median, end P^f^ ere tha points in tha distribution of hearing lavets below which 25. SO, and 75 percent of tha children, ra- 
spectively fall. 

^Average of heering levels et 500. 1000. end 2000 Hertz. 



Tabit 24. Mtdiam and quarttte potntt* in thf distribution of haarlnfl lavtUIn dKibalira audiomttrlc laro (A NSI 1Qfl9) for thf btlttr 
•ar at aach tatt fraquency arxl aatimattta for ^}§§ch amony youlht in iha Mtd¥WH> by a0« and mm: UnMad Slalaa, 1966'/0 



Age and sex 



Both sexes 



12-17 years 



1 2 years 

1 3 years 

1 4 years 

1 5 years 

1 6 years 
1 7-years 



Boys 



12-17 years 



1 2 years 

1 3 years 

14 years 

1 5 years 

16 years 

1 7 years 



12-17 years 

12 years . . . . 

13 years . . . . 

14 years . . . . 
1& years . . . . 

16 years . . . . 

17 years . . , . 



Girls 



L 



25 



250 Hertz 



Median 



75 



^25 



500 Hertz 



Median 



'75 



1000 Hfft/ 



'25 [ 



Median 



OtfciUttis re audionttitric zero (ANS)-1969) 



6.1 


9.9 


13.8 


-0.1 


4.9 


10.0 


-2.9 


0.6 


4.2 


5.6 


9.6 


13.7 


0.0 


5.2 


10.8 


-3.1 


0.7 


4.4 


6.9 


10.7 


14.6 


0.6 


6.3 


11.4 


-2.9 


1.1 


5.2 


5.5 


9.4 


13.3 


-0.2 


4.7 


10.4 


-3.0 


0.4 


3.8 


6.0 


10.0 


14.0 


0.0 


5.2 


10.5 


-2.9 


0.7 


4.4 


6.0 


9.7 


13.3 


-0.6 


4.0 


9.8 


-2.8 


0.5 


3.Sf 


6.4 


10.2 


14.1 


-0.5 


4.1 


9.9 


-3.0 


0.5 


3.9 


6.2 


10.0 




13.8 


0.1 


5.4 


10.8 


-2.8 


0.8 


4.3 


5.5 


9.4 


13.3 


0.2 


5.5 


11.0 


-2.4 


1.3 


5.1 


7.5 


11.1 


14.6 


0.7 


6.5 


11.6 


-2.8 


1.2 


5.5 


5.8 


9.5 


13.1 


-0.1 


4.8 


10.7 


-3.0 


0.5 


3.9 


6.0 


9.8 


13.7 


0.3 


5.6 


10.7 


-2.9 


0.6 


4.1 


5.8 


9.5 


13.3 


-0.2 


4.7 


10.4 


-2.9 


05 


3.9 


6.8 


10.7 


14.7 


-0.2 


4.6 


10.2 


-2.6 


0.7 


3.9 


5.9 


9.9 


13.8 


-0.3 


4.5 


10.2 


-3.1 


0.5 


4.1 


5.7 


9.0 


14.0 


-0.1 


4.9 


10.6 


-3.7 


0.0 


3.8 


6.3 


10.4 


14.5 


0.5 


6.1 


11.2 


-3.0 


1.0 


5.0 


5.0 


9.2 


13.& 


-0.2 


4.6 


10.0 


-3.0 


0.4 


3.8 


6.1 


10.2 


143 


-0.3 


4.6 


10.3 


-2.9 


0.9 


4.8 


6.3 


9.8 


13.3 


-1.0 


3.2 


9.1 


-2.8 


0.5 


3.8 


6.1 


9.8 


13.5 


-0.6 


3.8 


9.6 


-3.3 


0.3 


3.9 



Sm footnotes at end of tablo. 
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TiWf 24. Mfdlifis tnd qutrtilt pointi^ in th« diltribution of htaring (•vels in dtcibtts r« audiomttric ztro (ANSI -1969) for tht b#tt»r 
Mr tt tach tMt frtqumcy and Mimattt for ipMCh •mong youths in tht Midwut by 9^ and »x: Unittd Stftti< 1966-70-Con. 







2000Htrtz 


3000 Hertz 


4000 Hertz 




Age and sex 






Mtdian 




''25 


Medifn 






Medifn 




Both lexi. 








Decibels re tudiometric zero (ANSI -1969) 










-3.5 


0.5 


4.4 


-1.0 


3.6 


93 


2.1 


7.9 


12.5 




-3.6 


0.4 


4.4 


-1.5 


2.9 


9.0 


1.8 


7.6 


12.2 




-3.8 


0.3 


^.o 


-0.7 


4.4 


10.4 


33 


0 7 
0.' 


12.9 




-3.6 


0.3 


A 0 




1 0 


9.8 


2.4 


8.1 


12.7 




-3.3 


0.8 


O.U 


— 1 .w 


«7.«7 


93 


2.2 


7.9 


12.5 




-3.4 


0.5 




.1 1 
— I.I 


1ft 


<r.o 


0.9 


7.0 


12.5 




•3.3 


0.5 


A 1 




1 7 




2.0 


7.7 


i^.A 


Boys 






















-3.4 


0.8 


5.1 


-0.2 


5.1 


10.9 


2.7 


8.4 


13.1 




-3.1 


0.9 


4.9 


-0.8 


4.1 




13 


7.7 


12.6 




-3.9 


0.7 


5.8 


0.2 


6.0 


11.'. 


3.4 


8.7 


13.2 




-3.4 


0.6 


4.7 


-0.4 


5.1 




2.3 


8.1 


13.0 




-3.7 


0.7 


5.2 


-0.4 


4.6 


11.2 


1.9 


7.9 


13.1 




-3.5 


0.8 


5.0 


-C.l 


5.3 


103 


2.6 


8.5 


13.5 




-2.8 


1.2 


5.8 


o.# 


5.8 


10.9 


5.1 


9.3 


13.5 


Girls 
























-3.6 


0.2 


3.9 


-1.7 


2.5 


8.2 


1.6 




11.9 




-4.0 


-0.1 


3.8 


-2.1 


2.0 


"7.3 


1.9 


7.5 


11.9 




-3.8 


0.0 


3.8 


-1.4 


3.2 


9.2 


4.2 


8.7 


12.6 




-3.7 


0.0 


3.6 


-1.4 


2.9 


8.6 


2.6 


8.0 


12.4 




-2.9 


1.0 


4.9 


-1.5 


2.2 


7.3 


2.6 


7.9 


12.0 




-3.4 


0.3 


3.9 


-2.0 


2.5 


8.6 


-0.3 


5.3 


11.2 




-3.8 


-0.1 


3*6 


-1.7 


2.3 


7.6 


0.3 


6.2 


10.8 



Sm footnotM n and uf Ubit. 
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T«bl« 24. Mediant fnd qufrtllf pointi^ m tha distribution of haaring tavalf in daabttf ra audiomttriczaro (ANSt'1969) for th« bMUr 
^ 9t tach t«t frM|uiKicy and etttmattt for ipvech nmong youths m th« Mpdwwt . by «o« and »x: United Stattt, 1966:70-Con. 



6000 Hertz 



Ay« and $ex 



Both scxos 



Median 



8000 Hertz 



^ ^5 '25 ^MediiiTr 



^75 



Speech^ 



'25 



Median 



Decibels re audiornetric zero (ANSM969) 



•^76 



12-17 years 



12 years 

13 years 

14 years 

1 5 yeers 

16 yeers 

1 7 years 



Boys 



12-17 years 



1 2 years 

13 years 

14 yeers 

15 years 

16 vears 

17 years 



Girls 



12-17 years 



12 years 

1 3 years 

14 yeers 

15 yeers 

16 yeers 

17 yeers 



' 5.3 


10.2 


L ^^'^ 


0.0 


6.5 


12.6 


-0.8 


3.3 


9.1 


f ' ■ 
3.7 


9.1 


13.8 


-0.6 


5.9 


12.4 


-0.9 


3.3 


9.0 


5.4 


10.4 


15.8 


0.6 


7.3 


13.4 


-0.5 


4.2 


10.2 


; 4.8 


10.0 


15.2 


0.3 


7.0 


12.6 


-1.0 


3.0 


8.6 


i 6.1 


10.8 


16.2 


0.0 


6.5 


13.0 


-0.6 


4.0 


9.7 


. 5.5 


10.2 


14.8 


-0.7 


5.9 


11.9 


-1.2 


2.7 


8.2 


j 5.5 

1 


10.8 


17.2 


0.3 


6.5 


12.3 


-1.0 


3.0 


8.5 


j 
I 

6.0 


11.0 


17.1 


0.0 


6.6 


12.9 


-0.8 


3.5 


9.4 


5.0 


9.8 


14.6 


-1.0 


5.3 


12.7 


-C.9 


3.1 


8.9 


6.3 


11.0 


16.5 


0.3 


7.0 


13.0 


-0.2 


4.8 


10.7 


6.2 


1 1.0 


163 


0.8 


7.2 


12.6 


-0.8 


3.4 


9.3 


5.9 


10.7 


16.4 


0.0 


6.8 


13.2 


-0.7 


3.7 


9.5 


D.Z 


1 1.3 


18.2 


0.0 


6.8 


13.0 


-1.1 


2.8 


8.6 


6.0 


12,7 


20.3 


0.0 


5.8 


12.4 


-0.8 


3.5 


9.0 


4.3 


9.4 


14.2 


0.0 


6.5 


12.4 


-0.9 


3.2 


8.8 


2.7 


8.4 


13.1 


-0.2 


6.4 


12.2 


-03 


3.4 


9.0 


3.9 


9.7 


.'.1 


0.9 


7.5 


13.8 


-0.6 


3.7 


9.7 


2.6 


8.8 


2 


-0.3 


6.8 


12.6 


-1.2 


2.7 


8.0 


6.2 


10.9 


1 


0.1 


6.2 


12.7 


-C3 


4.3 


10.0 


4.7 


9.2 


13.5 


-1.3 


5.1 


10.9 


-1.2 


2.6 


7.9 


5.2 


9.7 


14.3 


0.7 


6.9 


12.3 


-1.2 


2.7 


7.9 



^25' niedian. end P75 ere the points in the distribution of hearing lovals below which 25, 50, and 75 percent of tha children, re- 
spectively fell. 

^Averege of heering levels at 500. tOOO. and 2000 Hertz. 
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TiW* 25. Mtdiam and nuartilt p«nli^ en th« dstribution of htif 109 Itvtis in dacibatt ra audiomatrie zaro (ANSI-1969Hof tht battar 
aar at tach tait f raquancy and aitimatat for spaach amona youths in tha South , by aoa and tax : Unltad Sutai, 1966-70 



Age and sax 



80th sexes 



12-17 years 



12 yaars 
13y«art 

14 yaars 

15 yaars 

16 years 

17 years 



Soys 



1^17 yaars 



12 yaars 

13 years 

14 years 

15 years 

16 years 

17 years 



250 Hart2 


500 HerU 


1000 Hem 


A'ss 1 Median 


^75 


P2B 


Median 




P2B 


Madian 


P76 



Girls 



12*17 years 



12 years 

13 years 

14 years 

15 years 

16 yaars 

17 years 



Decibels re audtometric xaro <ANSi«1969) 



3.8 


8.9 


1X4 


0.9 


6.71 


11.8 


-2.4 


1.3 


5.2 


6.1 


10.2 


14.4 


2.5 


8.2 


12.9 


-2.1 


1.9 


7.1 


3.1 


9.0 


14.1 


1.9 


7.7 


12.6 


-2.2 


1.7 


6.7 


a4 


8.6 


13.0 


0.7 


6.6 


11.7 


-2.4 


1.^ 


6.0 


1.8 


7.8 


12.8 


0.1 


5.4 


11.3 


-2.4 


1.1 


4.5 


3.7 


8.9 


13.3 


0.1 


5.6 


10.8 


-2.6 


0.9 


4.5 


4.8 


a9 


12.8 


0.6 


6.3 


11,4 


-2.5 


1.0 


4.6 


4.0 


8.9 


13.3 


0.8 


6.7 


11.8 


-2.5 


1.2 


4.9 


5.9 


10.0 


14.2 


2.6 


8.1 


12.6 


-2.3 


1.5 


6.0 


2.8 


8.6 


13.2 


1.7 


7.5 


12.2 


-2.3 


1.6 


6.2 


3.7 


8.5 


12.6 


0.8 


6.7 


17.1 


-2.3 


1.4 


5.3 


1.1 


7.5 


12.8 


0.1 


5.4 


11.3 


-2.4 


1.0 


4.4 


5.C 


9.4 


13.8 


0.0 


5.9 


11.1 


-2.8 


1.0 


4.7 


5.3 


9.2 


13.0 


C.3 


5.9 


11.3 


-2.8 


0.9 


4.6 


3.7 


9.0 


1X6 


0.9 


6.7 


11.9 


-2.2 


1.5 


5.6 


6.4 


10.5 


14.6 


2.3 


8.2 


13.3 


-1.8 


2.4 


8.1 


3.4 


9.7 


15.6 


2.0 


ao 


13.1 


-2.0 


1.9 


7.0 


3.1 


8.8 


13.6 


0,7 


6.6 


11.4 


-2.5 


1.6 


6.5 


2.5 


8.1 


12.8 


0.1 


5.3 


11.4 


-2.4 


1.1 


4.6 


2.4 


8.2 


12.8 


ai 


5.4 


10.5 


-2.5 


0.9 


4.2 


3.8 


8.6 


12.6 


0.9 


6.6 


11.5 


-2.2 


U 


4.6 



Sm footnotes at end of table. 
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TsMf 25. MMlim and quiriil* potntt in tht distribution of hearing |Mlt in dtcibtit ra aiidiomttric xaro (ANSM9M) for tha batlir 
aar at aach taat fraqutncy and attimatat for npmch among youtht in tha South, by aga and tax: Unitad Statat, 1966-70~Con. 



Age and sex 


2000 Haru 


3000 HwU 


4000Htrtz 




Median 




f26 


Median 


'■78 


^26 


Median 


^5 



i 

Both sexes Decibels re audwnietric zero <ANSh19G9) 



12-17 years 






^ -3.7 


0.7 


5.0 


0.5 


6.5 










12 years , , , , 






! 

-3.3 


0.8 


4.9 


1^ 


7.2 


12.3 


4.7 


9.3 


13.7 


13 years .... 






-a2 


1.2 


6.7 


0.6 


6.7 


12.6 


2.2 


8.2 


13.1 








^3.5 


1.1 


6.7 


0.5 


6.3 


11.6 


2.2 


8.2 


13.2 


15 years .... 






-3.9 


0.7 


5.7 


0*1 


6.0 


12.3 


1.1 


7.4 


13.7 


t6 years .... 






-3.9 


0.2 


4.2 


0.5 


M 


12.0 


2.0 


8.2 


134 


17 years , . , . 






-4.2 


0.0 


4.2 


0J3 


6.2 


11.4 


2.1 


8.1 


13.1 




Boys 






















12« 17 years 






-a5 


0.8 


5.3 


1.5 


7-6 


12.9 


3.9 


9.3 


14.1 


12 years .... 






-2.8 


1.5 


6.7 


2.1 


&0 


13i) 


5.5 


9.7 


13.9 


13 years .... 






-3.6 


1.1 


6.8 


1.2 


7.7 


13.7 


3.5 


d 2 


14 3 








-3.3 


0.8 


4.9 


1.2 


7.0 


11.9 


3.0 


8.5 


13.0 








-4.3 


0.2 


4.8 


0.6 


7.0 


13.1 


2.4 


9.2 


16.1 








-4.2 


0.2 


4.7 


1.6 


7.8 


13.2 


2.9 


9-1 


14.4 


1 7 years .... 






-2.9 


1.0 


4.9 


2.6 


8.1 


12.5 


5.5 


9.8 


14.0 




Girts 






















12-1 7 years 






-3.8 


0.5 


4.9 


-0.2 


5.2 


11.1 


1.1 


7.1 


12.6 








-3.7 


0.2 


4.1 


0.4 


6.2 


11.6 


3.3 


8.7 


13.3 








-2.9 


1.4 


6.6 


0.0 


5.6 


11.6 


1.3 


7.1 


11.9 








-3.7 


1.5 


8.0 


0.1 


5.6 


lU 


1.6 


7.8 


13.4 


15 years .... 






-3.6 


1.1 


6.7 


-0.3 


4.9 


11.5 


0.2 


5.6 


12.0 








-3.5 


0.1 


3.8 


-0.4 


4.9 


10.4 


1.3 


7.1 


12.2 








-6.4 


-1.2 


3.4 


-1.1 


3.B 


14.7 


-0.3 


5.8 


11.6 



Sa« footnotes at and of tabia. 
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T»bl« 25. Mediam and quartilt points* in tho distribution of h««fino levels in dt€ib«ls c audiomttric Z9ro (ANSM969) for tfif Ntttr 
Mr at taeh t«t frtquency and attimatti for tpMch among youths in the South , by »«ie and sex: United Statw. 1966-70-Con. 



. ,„,.,l., _ - , -^.-^ 


6000 Hertz 


8000 Hertz 


Speech2 


Age aiid seic 






















Median 






Median 




Median 


^•75 
























Both sexes 






Decibels re audiometnc zero (ANSM969) 








5«4 


11.0 


18.2 


1.2 


7.91 


13.8 


-0.2 


4.7 


10.4 




5.4 


10.6 


17 n 


0 7 


o.o 


13.9 


0,6 


6.1 


11.2 




5.1 


10.9 


18.2 


2.1 


8.5 


14.1 


0.0 


5.0 


10.9 




3.9 


10.6 


ifl 1 


0,2 


7.0 


13.0 


-0.1 


5.1 


10.6 


1 5 years 


5.4 


11,1 


18.7 


1.0 


8.1 


14.4 


-0.4 


4.4 


10.2 




6.3 


11.6 


18.9 


0.2 


7.0 


13.5 


-0.7 


3.7 


9.6 




5.8 


11.2 


18.2 


1.3 


7.8 


13.7 


-0.6 


3.9 


9^ 


Soys 






















6.4 


12.3 


20.3 


1.5 


8.5 


14.7 


-0.2 


4.7 


10.5 




5.3 


11.0 


18.6 


a4 


9.5 


14.8 


1.0 


6.6 


11.4 




6.0 


12.0 


20.2 


3.8 


10.2 


17.1 


-0.2 


d 7 


10.9 




4.1 


11.0 


19.0 


0.6 


6.7 


13.6 


-0.4 


4.4 


10.1 




D. / 




20.9 


a7 


8.4 


15.6 


-0.5 


4.1 


9.9 




7.3 


12.9 


20.8 


0.0 


7.0 


14.0 


•0.6 


3.9 


10.1 




8.5 


14.4 


21.6 


2.4 


8.9 


14.7 


-0.2 


4.7 


10.3 


Gifis 






















4.0 


9.8 


15.3 


0.8 


7.3 


12.9 


-0.2 


4.6 


10.3 




5.5 


10.3 


15.3 


2.1 


Bi/ 


13.0 


0.3 


5.6 


10.9 




3.9 


9.9 


15.8 


1.0 


6.9 


12.3 


0.2 


5.5 


10.9 




3.7 


10.2 


17.2 


0.1 


7.2 


12.8 


0.3 


6.7 


10.9 




3.5 


9.8 


16.1 


1.2 


7.8 


13.7 


-0.2 


4.8 


10.6 




5.2 


10.2 


15.8 


0.4 


7.0 


12.9 


-0.8 


3.4 


9.0 




2.1 


8.4 


13.3 


0.4 


6.5 


12.6 


-1.0 


3.2 


9.0 



^25' merilen, «nu ^75 are the points in the distribution of hearing levels betow which 25, 50, and 75 percent of the children, re 
tpectivttly fall. 

2 Average of hearing lavels at 500, 1000, and 2000 Heriz. 
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Tabl« 26 Medians and quartilt points' m tha distribution of hearing lavats in d«cibtls ra audtomatric laro (ANSM969) for tha 
battat a^r at a«€h tast fraquancy and asttmatas for spaach among ynuths in tha Wait , by aga and tax: Unitad Statas. 1960-70 



Age and sex 



Both sexes 



250 Hertz 

^25 ! Median I P 



75 



^25 



SOOHeru 



Median 



^75 



Decibels re aud»0fnetfjc ^ero {ANSI -1969) 



1000 Hart^ 



^25 f Meciian 



...1. 



■R7 



12-17 years 



12 years 
t3 years 

14 years 

15 years 

16 yedrs 

17 v*?ars 



Boys 



12-17 years 



12 vcars 

1 3 years 

14 years 

1 5 years 

16 years 
1 years 



GirJs 



12-17 years 



12 vears 

13 years 

14 years 

15 years 

16 years 

1 7 years 



5.6 


9.4 


13.2 


-0.1 


5.0 


10.5 


-2.6 


1.1 


I 4.7 


5.3 


9 1 


13.0 


-0.1 


5,1 


10.8 


-2.4 


1.3 


4.9 


6.3 


9.3 


13.2 


-0.4 


4.5 


10.1 


-3.0 


0.7 


4.6 


6.0 


9.6 


13 1 


0.0 


5.3 


10.6 


-2.4 


1.3 


5.0 


5.7 


9.5 


13 3 


-0.1 


4.9 


10.4 


-2.6 


0.9 


4.4 


5.9 


97 


13.4 


0.3 


5.9 


10.9 


-2.5 


1.1 


4.8 


5.6 


94 


13.2 


-0.5 


4.2 


10.0 


-2.5 


1.2 


4.9 


b,7 




13.1 


0.2 


5.6 


10.8 


-2.4 


1.3 


5.0 


4.0 ' 8.7 


12.8 


-0.1 


5.2 


10.7 


-2.5 


1.0 


4.4 


5.5 


9.3 


13.1 


-0.2 


5.0 


10.6 


-2.6 


1.2 


5.2 


6.2 


9.6 


12.9 


1.1 


6.7 


11.3 


-2.1 


1.6 


5.3 


5.6 


9.5 


U4 


0.5 


6.0 


11«2 


-2.3 


1.6 


6.1 


6.2 


9.6 


12.9 


1.2 


6.9 


11.3 


-2.4 


1.3 


5.0 


5.8 


9.6 


13.3 


-0.7 


3.5 


9.3 


-2.2 


1.4 


5.0 


5.6 


i 

9.5 ! 13.3 


-0.4 


4.4 


10.2 


-2.8 


0.9 


4.5 


6.1 


9.6 


13.2 


-0.1 


4.9 


11.1 


-2.2 


1.6 


6.3 


5.1 


9.2 


13.3 


-0.5 


4.0 


9.6 


-3.4 


0.? 


3.9 


58 


9.6 


13.3 


-0.8 


3.8 


9.7 


-2.7 


1.1 


4.9 


58 


9.5 


13.2 


-0.6 


4.0 


9.6 


-2.8 


0.4 


3.5 


56 


9.8 


14.0 


-0.4 


4.8 


10.5 


-2.6 


1.0 


4.6 


5.3 


9.2 


13.1 


-0.2 


5.2 


10.8 


-2.8 


1.0 


4.8 



S«« foQtriotes at end ot t«liie. 
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Tibl« 26 M«cliiins 4nd quartito points^ in the diitribution o» Ueanng levels in decibds f » audiometric zero (ANSM96 9) iot the better 
ear ef each tesi ffequwncy and estimates for speech among youths m the West , bv *»ge and sex United States. 1966-70-Con. 



Aijf sex 



8oth wxt:4 



2000 Heft/ 
/'25 j Median 



f 25 



3000 Hertz 

1 - T 



4000 Hertz 



Median 



f)ecit)els re audiornet>»c .'oro (ANSI '1969) 



12-17 vears 

12 vears . . . . 

13 years . . . . 

14 years . . . . 

1 5 y fdf i .... 

16 vears . . . . 
• 7 years .... 



Boys 



12-17 »'«rtrk 



12 ycd^s 

13 year^ 

14 years 

1 5 years 

16 years 
1 7 years 



17-17 year*. 

12 yeaf*; . . . . 

13 years . . . . 

14 years . . . . 
lb years . . . 

16 years . . . 

17 vears , . . 



-3 3 


0.7 


4.7 


-1.2 


3.4 


9./ 


2.2 


8.1 


13.1 


-3.-' 


0.4 


4.4 


-1.4 


3.4 


S.9 


2.1 


8.1 


13.1 


-3.9 


0.»' 




-1.0 


2.8 


9.1 


• .O 


7 A 




-2.7 


0.9 


4.5 


-1.5 


3.4 


9.3 


1.8 


7.7 


12.8 


-3.2 


0.8 


A 1 


i 1 

" 1 . ' 


3.5 


9.5 


*> 7 


Q A 


1 o.^ 


-3.2 


1.0 


5.6 


1 1 

- ' . • 


3.6 


9.8 


*> A 


fi A 


13 6 


-3.3 


0.9 




-A 7 

-V. / 


4.2 


10.2 


^.O 


0.3 


13 3 


-3.0 


1.0 


5.0 




i 

I 

4.8 ! 10.8 


1 Q 




13.9 


_.. - 
-3.1 


Q.6 


43 


-0.9 


4.J 


I 

10.5 


3.2 


8.8 


13.6 


-3,6 


0.5 


4.6 


-0.6 


4.0 : 10.7 


A 9 


Q n 


1 3.4 


-2.5 


1.4 


5.7 


0.2 


6.1 


11.5 


3.9 


9.2 


13.9 


-3.0 


1.5 


6.9 


-0.4 


4.7 


10.5 


1.7 


9.5 


14.0 


-2.9 


1.2 


5.8 


-0.3 


1>.3 


11.0 


3.8 


9.5 


14.6 


-3.0 


0.9 ; 4.8 

i 


0.0 


5.0 


10.7 

! 


4.0 


9.3 


14.1 


-3.6 


0.4 


4.4 


! • 

t 1 

i i 

-2.0^ 2.3^ 8.1 




6.8 


12.1 


-4.4 


0.0 


} ' ' 
» 4.5 


-1.9 


2.5 


! 9.1 


1.2 


7.2 


12.4 


-4.2 


-0.1 


! 3.0 


-2.4 


1.6 


. 6.8 


-0.1 


5.2 


11.2 


-2.9 


0.4 


3.8 


-2.8 


! ^5 


\ 6.6 


0.5 


6.0 


11 4 


-3.4 


0.2 


3.8 


-1.7 


2.5 


! 8.2 


1.4 


7.3 


12.3 


-3.4 i 0.9 


1 5.4 


-1.5 


2.5 


j 8.2 


1.4 


7.5 


126 




: 1.0 i 6.1 


-1.5 


1 3.2 


1 9.4 


1.5 


7.5 


12.3 



S«e fuotnor«\ at erMl of table. 



o 

ERIC 



69 



Tablf 26. M«diant 4nd quartitf pointt^ in thf distribution of htar ing |«vals in dwiMs rt audionratrie ztro (ANSM969) for thf bomr 
Mr 4t tach tMt f ftqutocy and •stimatts for tpMch among youtfis in th« Wit , by aga and »x: Unitad Stataa« 1966-70-Con. 



Age and $«x 


^ 

j 6000 Hertz 


8000 Heru 


Speech^ 


j ^25 


Median 




''25 


Median 




''26 


Median 





5£!.!^.^-*5? Decibels re audiometnc zero (ANSI-1969) 



12*1 7 years 








ti 7 


in Q 


1 7 A 




A A 

4.4 


11.4 


1 -0.5 


4.0 


9.8 


12 years .... 








5.3 


10.1 


14.9 


-0.7 


5.8 


11.8 


-0.4 


4.4 


10.3 


13 years .... 








4.4 


10.1 


iai 


-1.7 


4.3 


11.3 


-0.8 


3.3 


9.0 










6.2 


11.4 


18.1 


•1.2 


4.8 


11^ 


-0.4 


4.3 


10.0 










5.4 


10.9 


17.3 


-1.9 


3,6 


11.3 


-0.4 


4.2 


9.7 


16 years .... 








6.7 


12.2 


19.5 


-1.4 


4.6 


11J 


-0.5 


4.2 


10.0 










5.8 


10.9 


17.2 


-2.6 


3.2 


10.5 


-0.6 


3.9 


9^ 




8oys 
























12-17 years 








6.3 


11.7 


19.2 


-1.2 


5.3 


12.0 


-0.3 


4.5 


10.1 










5.2 


10.3 


16.8 


-0.4 


6.4 


12.4 


-0.4 


4.2 


10^ 


13 years .... 








5.5 


10.9 


18.0 


-1.4 


5.0 


11.9 


-0.5 


4.1 


9.7 










7.2 


12.4 


19.8 


-1.1 


5.3 


12.2 


a3 


5.6 


10.7 










6.2 


12.0 


19.3 


-1.4 


5.0 


12.6 


0.0 


5.0 


10.4 










7*4 


13.4 


20.6 


-0.2 


5.9 


11.6 


-0.4 


4.4 


10.0 










6.7 


12.0 


19.0 


-2.5 


3.8 


11.1 


-0.7 


3.7 


9.6 




Girls 
























12-1 7 years 








5.1 


10.1 


15.3 


-2.0 




10.6 


-0.7 


3.6 


9.5 


12 years .... 








5.3 


9.8 


14.3 




-1.0 


5.1 


11,2 


-0.3 


4.5 


10*3 










X7 


9.3 


14.6 


-1.9 


a6 


10^ 


-1.2 


2.7 


8.1 










5.2 


10.4 


16.3 


-1.3 


4.3 


11^ 


-0^ 


3.3 


9.2 










4.4 


9.9 


15.0 


-2.3 


2.5 


9^ 


-0^ 


3.6 


9.0 










6.3 


11.4 


18.2 


-2.4 


3.5 


10.5 


-0.6 


4.0 


10.0 










4.6 


9.7 


14.7 


-2.7 


Z5 


9.7 


-0.5 


4.1 


10.0 



P2^. mad»an. and P75 art tha points In tha distribution of haaring lavait btlow which 25, 50. and 75 percent of the children, ra- 
tpactivety fail. 

^Averaga of hearing levels at 500, 1000. and 2000 Hart2. 
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Tabit 27. Mmi fnunng Itvtit in diciMs rt •udiomttnc <tf o UNSM969) for th« bttttr tar at tacH mt fraquaiicy among youths In 

urban and rural araat. by aoa and tax: Unitad Suta«. 1966-70 - 





Urban areas 


riuroi ort.o> 


Age and sex 


Hert2 


Hert2 






9w 


1000 


2000 1 3000 1 

1 j 


4000 


6000 


8000 


250 


500 


1000 


2000 


3000 


4000 


6000 


8000 


Both $exe$ 




Dec 


bels re audtometnc zero iANSM969) 






Decibels re audiometric zero <ANSI>1969) 




12-1 7 years . . . 


9.4 


6.0 


1.8 


1.0 


5.2 


73 


103 


6.2 


83 


5.7 


1.5 


1.2 


5.6 


84 


11.9 


7.5 


12 years 


9.4 


6.4 


2.0 


vo 


5.1 


73 


93 


64 


9.1 


64 


13 


1.1 


54 


8.3 


113 


8.2 


13 years . « . . 


9.7 


6.2 


1.7 


03 


5.2 


83 


104 


7.0 


9,0 


63 


13 


13 


63 


9.0 


113 


T A 
fM 


14 years 


8.9 


5.8 


1.6 


1.0 


5.0 


7.4 


104 


6.0 


83 


63 


1.6 


1.4 


5.7 


8.0 


11.6 


74 


1 5 years « • . « . 


9.2 


6.1 


1.6 


1.2 


5.2 


73 


113 


6.2 


8.6 


53 


1.4 


1.4 


6.2 


8.3 


12.0 


7.9 


16 years 


9.4 


53 


1.6 


1.2 


53 


73 


114 


53 


84 


53 


14 


03 


53 


8.6 


134 


7.0 


1 7 years 


9.7 


5.6 


14 


1.1 


9.2 


8.2 


1 1.4 


63 


93 




n Q 


0 7 


a fl 


7^ 


113 


7.2 


Boys 


































t i year » « . . 


9.4 


6.3 


2.0 


1.5 


6.2 


8.7 


113 


6.6 


8.8 


53 


1.6 


13 


7.C 


103 


133 


93 


12 years 


9.3 


7.0 


24 


13 


6.3 


8.6 


103 


6.7 


8.6 


53 


13 


13 


6.3 


9.6 


123 


9.6 


13 years 


9.2 


6.0 


1.8 


1.0 


6.0 


8.4 


113 


63 


9.2 


6.6 


2.6 


2.7 


83 


103 


133 


9.6 


1 4 years 


9.0 


6.2 


1.9 


1.5 


6.2 


8.4 


11.6 


6.2 


8.3 


6.3 


1.7 


1.2 


63 


83 


123 


8.0 


1 5 years , . , . . 


9.0 


6.2 


13 


1.6 


6.2 


84 


113 


63 


83 


63 


13 


13 


73 


10.6 


133 


93 


1 6 years 


9.6 


6.4 


13 


1.6 


6.4 


83 


123 


64 


84 


43 


1.2 


04 


7.2 


93 


15.7 


9.0 


17 years 


9.9 


5.7 


2.0 


1.4 


6.3 


93 


13.7 


6.7 


93 


9.0 






A O 
D.U 




ia a 


73 


Gtfis 


































12-17 years . . . 


9.4 


53 


1.3 


C'.b 


4.0 


63 


9.6 


63 


83 


5.6 


14 


0.6 


4.2 


63 


9.7 


53 


12 years 


9.4 


53 


iM 


0.3 


3.9 


63 


9.1 


63 


9.6 


73 


18 


03 


43 


7.0 


93 


6,6 


13 years 


10.2 


6.4 


1.7 


03 


43 


7.5 


93 


7.2 


8.6 


54 


03 


0.2 


33 


63 


9.7 


53 


14 years 


8.8 


5.4 


1.3 


0.4 


33 


6.6 


9.2 


53 


8.7 


5.6 


14 


14 


43 


7.3 


103 


6.6 


15 years , , , , , 


9.3 


6.0 


1.2 


03 


4.2 


7.2 


103 


53 


83 


5.2 


1.6 


1.1 


43 


53 


10,1 


6.2 


16 years 


9.2 


5.3 




03 


3.7 


64 


10.3 


5.2 


8.3 


53 


1.5 


1.1 


33 


7.2 


10.6 


44 


17 years 


9.4 


5.6 


1,0 


03 


4.2 


6.6 


9.2 


5.3 


83 


43 


03 


-04 


34 


54 


8.4 


6.3 
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T«bl« 28. Mmii Iwaring l«vtl$ in dtciMs ra tudiomctric xtro <ANSI>1fi69) for tba btttir Mr at Mch ttft IrMiMncy amonfl youths in 
urten ATMS, by population tUa of placa of ftidmm, agt, and mx: Unitad Stattt. 1966-70 



Ffequencv. age. and sex 



250 Htift/ 
8oth sexes t2''1 7 years 



Boys 12-17 years 
Girls 12-17 years , 

500 Hertz 



8oth sexes 12-1 7 years 



Boys 12-1 7 years 
Girts 12-1 /years 



1000 Mprt/ 
Both sexes 12-1 7 years 



Boys 12-17 yfjfs .... 
Girls 12-17 years .... 

2000 Hertz 
Both sexes 12-17 years 



Urbanized areas 



3 million 
or more 



Boys 1 2-1 7 years 
Girls 12-17 years 



3000 Hertz 
Both sexes 12-1 7 years 



Boys 12-17 years 

Girls 12-17 years 

4000 Hertz 

Both sexes 12-17 years . 

, Boys 1 2-1 7 years 

Girls i?-17 years 



6000 Hertz 
Both sexes 12-17 years 



Boys 12-17 yoars 
Girls 12-1 7 years 



8000 Hnrtz 
Both srxcs 12-17 years 



Boys 12-1 7 years 
Girls 12-17 yoars 



Speech' 
Both sexes 12-1 7 years 



Boys 12-17 years 
Girls 1 2-1 7 years 



1-2.9 

million 



250.000 
999.999 



Less than 
250,000 



Urban pi acts 
outiide urbanized areas 



25.000 
or more 



10,000- 
244199 



Dacibels ra audiomatric zero (ANSi'1969) 



o.u 


1 U.*l 


Q 7 

o./ 


1 1 .0 


8.6 


10.6 


9.9 


7.9 


10.6 


8.6 


11.1 


8.6 


10.6 


10.4 


11 7 


10.1 


8.8 


1 1.0 


8.6 


10.8 


9.4 


R ft. 
O.D 




c o 
D.O 


6.6 


5J 


7.1 


6.0 


5.8 


6.5 


5.9 


h 7 


6.6 


7.3 


6.6 


Fx A 


6.0 


5.8 


6.4 

i 


5.2 


6.8 


5.4 


1 «t> 


1.0 


2.2 


1.9 


2.0 


2.8 


1.5 


1.6 


1.2 


2.6 


2.2 


3.0* 


3.0 


2.0 


1.4 


0.7 


1.8 


1.6 


1.0 


2.6 


1.0 




1.0 


0.1 


3.1 


2.0 


2.4 


1.1 


1.0 


1.0 


0.7 


4.1 


2.6 


2.8 


1.5 


0.0 


1.1 


-0.5 


2.2 


1.4 


2.0 


0.8 


5.2 


5.1 


4.2 


6.2 


5.2 


5.6 


5.4 


5.8 


5.8 


5^ 


7.6 


6.8 


6.6 


7.1 


4.4 


4.4 


2.8 


4.8 


3.8 


4.4 


3.8 


6.9 


7.6 


7.8 


9.0 


7.0 


9.5 


9.0 


7.4 


8.2 


9.4 


9.8 


8.0 


10.7 


11.0 


6.5 


7.2 


6.4 


8.1 


6.0 


8.2 


7.2 


9.1 


10.8 


12.4 


10.6 


9.5 


13.7 


• 

11.8 


9.6 


11.1 


13.6 


12.6 


11.9 


16.4 


14.0 


8.6 


10.5 


11.3 


8.8 


7.3 


10.6 


93 


4.8 


6.2 


7.4 


76 


5.8 


7.0 


7.4 


4.7 


6.2 


8.0 


7.8 


6.2 


8.5 


8.7 


4.8 


6.2 


6.8 


7.5 


5.2 


5.4 


6.4 


4.8 


4.9 


5.0 


6.0 


5.6 


6.0 


5.0 


5.0 


5.1 


5.2 


6.6 


6.3 


6.4 


5.6 


4.6 


4.7 


4.6 


56 


4.9 


5.7 


4.6 



Average of hearing iDvelt at 500. 1000. and 2000 Hertz. 
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Tabl«2t. Mwn hMHnf tmis in dicibtb n MidkMmtHc mc o (ANSI»196Q) for tht tetttr Mr at Mch t«t fr«qu«ncv and Mtimatwfor 
•pMch amotifyouttic, Wf rattcfpopMlrtionchifi^inplaetof r<iidtnc> from 1960 to 1960 •i^ UtiifdSt«t-> 1966-70 



flats of population 


Hertz 




change and age 


250 


500 


1000 


2000 


3000 


4000 


6000 1 


oUUU 1 


Speech' 


Loss 






Decit 


wis re audiometric zero (ANSI'1969) 








8.9 


6.4 


1.7 


1.2 


A n 


0.«7 


11.9 


8.0 


5.3 


1 2 years • • • • • 


9.2 


7.4 


2J0 


0.8 


P.^ 


7.6 


10.6 


84 


53 


1 3 years « « « « « 


9X) 


6.5 


1.6 


1 . 1 


5*7 


73 


11.4 


73 


54 




8^ 


6.6 


1.8 


1 A 
1 .D 


6.3 


8.4 


11.7 


8.2 


54 




8.7 


6A 


1.6 


1 9 


6.1 


8.6 


13.0 


8.6 


5.3 




9.2 


6.2 


2.2 


1 fi 

1 JO 


A n 


9.4 


13.7 




54 




8.6 


54 


1.2 


n A 
u.o 


54 


8.1 


11.5 


A Q 


#•/ 


Below-average gain 






















9.1 


5.8 


1.7 


1.8 


5.2 


73 


114 


A 1 


54 


1 2 years 


9.2 


SA 


2.5 


i,A 


A n 

D.U 


fl 4 


11.1 


63 


6.0 


^ 3 yotrs • 


9.5 


6X) 


1.6 




c; A 




12.0 


73 


54 




8.9 


5 7 


2.0 


1 A 
1 .D 


^.o 


7.9 


11.1 


6.0 


54 




9.4 


6.2 


1.6 


'9 n 




7.2 


11.4 


64 


5.4 




8.8 


54 


1.3 


1 .1 




6.6 


11.2 


5.6 


43 




8.8 


54 


1.3 


1 A 


4 A 




11.9 


S.6 


5.0 


AuBrsos oain 






















10.6 


6.2 


2.0 


03 


5.6 


9.0 


10.9 




5.2 


1 2 years • • « 


10.4 


6.2 


1.8 


0.2 


5.2 


83 


10.6 


8.2 


53 


1 3 years • • • 


11.0 


6.5 


2.7 


04 


R A 


8.8 


10.2 


7« 


54 




10.2 


5.8 


14 


n o 
03 




8.5 


10.5 


3 
84 


5.1 




10.4 


6.6 


1.6 


0.O 




9.0 


11.1 


5.4 




10.8 


6.0 


2.1 


1.4 


□.o 


9.4 


11.6 


63 


5.3 




11.2 


6.0 


1.8 


1.D 






113 


O 1 

0.2 


5.2 
























8.0 


5.2 


1.0 


0.6 


43 


7.0 


104 


43 


4 4 




8.1 


5.6 


1.5 


1.0 


4.5 


63 


83 


4.6 


5.0 




8.3 


5.6 


1.0 


0.9 


5.2 


8*1 


104 


6.0 


4.6 




7.3 


54 


1.2 


04 


43 


6.2 


104 


43 


43 




73 


5X) 


1.2 


1.0 


4.9 


74 


10.2 


43 


4.6 




7.6 


4.7 


0.5 


0.2 


44 


63 


12.2 


44 


33 




9.3 


5.1 


0.8 


0.0 


4.6 


63 


10.6 


5.2 


4.2 



f Avar.0. of haarlng lavaK at 500. 1000. and 2000 Hwtl. 
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Tibto 30. MMn hMniig iavtis in dMiMs rf audiomttric uro <AWSM969) lor th« bttttr •ar •% •adi iMt frtqumy fiMl Mtimatit for 
»P— ch •mong youtht by annual Nmtiv inconw. aot. and mx: United 8ttt«, 196 -70 



Frequency, age. and sex 



Both sexes 12*17 years . . , 



Boys 12*17 years 
Girls 12-17 years 



500 Hgft^ 

Both sexes 12*17 years . . . 

Boys 12-17 years 

Girls 12-17 years 



1000 Hertz 



Both sexes 1 2-1 7 years 

Boys 12-17 years . . . . 
Girls 1 2-1 7 years . . . . 



2000 Hertz 



Both sexes 1 2-1 7 years 

Boys 12-17 years . , , , 
Girls 12-1 7 years , , , , 



3000 Hertz 

Both sexes 12-17 years . . . . 

Boys 1 2-1 7 years 

Girls 12-17 years 



4000 Hertz 

Both sexes 12-17 years . . . . 

Boys 12-17 years 

Girls 12-1 7 years 



6000 Hertz 

Both sexes 12-17 years . « « . 

Boys 12-17 years 

Girls 12-17 years 



8000 Hertz 
Both sexes 12-17 years « « . , 



Boys 1 2-1 7 years 
Girls 12-17 years 



Speech 



Both sexes 1 2-1 7 years 



Boys 1 2-1 7 years 
Girls 1 2-1 7 years 



Less than 


$3,000- 


$5,000- 


$7,000- 


$10,000- 


$15,000 


$3,000 


$4,999 


$6^ 


$9,999 


$14,999 


or more 



Family income 



Decibels re audiometric zero <ANSM969) 



10.0 


9.8 


9.0 


9.1 


8.7 


83 


10.0 


9.4 




Q 9 


o.b 


9.0 


10.0 


10.2 


9.0 


9.0 


83 


83 


7.0 


6.9 


6.0 


53 


5.1 


5.0 


6.7 


6.9 


6.4 


v.U 


9.4 


9.0 


7.2 


6^ 


5.6 


5.6 


4.9 


4^ 


3.1 


2.6 


1.6 


1.6 


03 


0.2 


3.5 


2.5 




1 o 


1.0 


0.3 


23 


2.8 


1.1 


1.2 


0.6 


0.0 


2.6 


1.9 


1.0 


03 


0.4 


0.1 


3.1 


2.5 




1 9 


0.7 


0.4 


2.2 


1.4 


0.5 


0.3 


0.2 




7 1 


O.D 




43 


4.4 


4.1 


o.*i 


7 fi 


OAS 


6.0 


5.6 


43 


6.2 


5A 


3.7 


3.6 


1 9 




9.9 


9.2 


8.0 


7.6 


6.8 


6.4 


11 

1 1 .w 




a A 


8.7 


7.8 


7.0 


B.4 


7.9 


6.6 


6.4 




9.0 














12.2 


11.8 


11.1 


103 


10.4 


11.0 


14.2 


lid 


1«J.U 


111 
12.2 


1 1.6 


12.0 


10.6 


10.2 


9.2 


9.5 


9.2 


93 


8.4 


7.8 


6.6 


63 


6.0 


5.2 


9.4 




7.4 


7.3 


6.4 


5.3 


7.6 


63 


5.8 


53 


5.5 


5.0 


6.4 


6.1 


5.1 


5.0 


4.3 


3.9 


6.6 


6.2 


5.5 


5.3 


4.5 


4.2 


6.2 


5.9 


4.7 


4.5 


4.1 


3.5 



Av*r.g. ol h»"ing i.v^li .t 500. 1000. .nd 2000 H»ffi. 
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TiM« 31. Mmh HMHnf Itvtta In diclMs n MidlomttHc wo <AWti mtM of tht bttttr mt tt Mch titt frtquMcy aiHl imimatM for 
«a-ch •mono vouth>. bv •ducation of Ptrtnt an, nd iixt UnittdStttt. 1966-70 



Years of schooling completed 



Frequency, age, and lex 


Leu then 

c 
D 


5-7 


B 


9-11 


12 


13-15 


16 


1 7 or iTH>re 


250 Hert/ 




Decibels rt audiometric zero (ANSI-1969) 








10.1 


9.2 


9.4 


9.4 


93 


93 


8.4 


8.4 






9.2 


9.2 


9.3 


93 


93 


8.7 


8.2 






9.2 


93 


9.4 


9.0 


9.0 


8.1 


83 


500 Hertz 




















7.6 


7.0 


53 


64 


53 


5.1 


4.6 


43 




7.2 


7.4 


5.7 


6.6 


53 


5.3 


5.2 


5.7 






63 


6.1 


6.2 


5.3 


4,9 


4.2 


3.6 


1000 Hert/ 




















3./ 


2.6 


1.5 


2.3 


1^ 


03 


0.0 


0.4 




3.7 


3.4 


1.5 


2.4 


1.6 


0.6 


1.0 


0.2 




J*/ 


13 


1.5 


2.1 


03 


0.6 


-03 


0.6 


2000 Hertz 




















2.9 


13 


1.2 


13 


03 


03 


-0.2 


-04 




3.5 


2.6 


03 


2.4 


1.4 


0.4 


0.5 


-0.4 




^•t 


1.1 


1.4 


1.2 


0.2 


•0.4 


<03 


•0.3 


3000 Hertz 




















8.0 


63 


5.2 


53 


43 


43 


4.5 


3.6 




9.6 


8.2 


63 


73 


6.2 


43 


6.2 


4.0 






5.6 


4A 


4.6 


o.o 


3.2 


3.0 


23 


4000 Hertz 


















10.4 


9.0 


8.3 


B.5 


73 


63 


7.0 


64 




12.2 


10.6 


9.3 


103 


8,4 


7.6 


8.6 






8.6 


7.2 


7.4 


IS) 


o.b 


A n 

D.U 


53 


5.1 


6000 Hertz 




















12.7 


12.0 


11.5 


11.4 


11.0 


93 


10.6 


10.3 




16.0 


133 


13.2 


123 


12.2 


10.5 


12.0 


12.1 




lU.D 


10.0 


93 


93 


93 


9.1 


9.3 


73 


8000 Hertz 




















9.1 


8.1 


7.2 


7.2 


6.4 


43 


6.3 


4.1 




10.8 


9.6 


73 


8w4 


73 


53 


73 


43 




7.6 


63 


60 


6.1 


5.7 


43 


53 


3.2 
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APPENDIX I 



STATISTICAL NOTES 



The Survey Design 

The sample design for the first three programs 
or Cycles Mil of the Health Examination Survey 
has been essentially similar in that each has been 
a multistage, stratified probability sample of 
cluster!* of households in land-based segments. 
The successive elements for this sample design are 
primary sampling units, census enumeration dis- 
trict, segment (a cluster of households), eligible 
persons, and finally the sample person. 

The 40 sample areits and the segments utilized 
in the design of Cycle III were the same as those 
in Cycle 11. Previous reports describe in detail 
the sample design used for Cycle II and in addition 
discuss the problems and considerations given to 
other types of sampling frames, cluster versus 
random sampling, and whether or not to control 
the selection of siblings.***^ 

Requirements and limitations placed on the 
design for Cycle III, similar tonhose for children 
in Cycle II, were that: 

1. The target population be defined as the 
civilian noninstitutionali/ed population of 
the United States, including Alaska and 
Hawaii, between the ages of 12 and 17 
years for Cycle III, with the special exclu- 
sion of children residing tyn reservation 
lands of the American Indians becaus * of 
operational problems encountered on these 
lands in Cycle 1. 

2. The time period of data collection be 
limited to about !) years for each cycle and 



the length of the individual examination 
within the specially constructed mobile 
examination center be between 2 and 3 
hours, 

3, Ancillary data be collected on specially 
designed household, medical history, and 
school questionnaires and from birth certi- 
ficate copies, 

4, Examination objectives be related primarily 
to factors of physical and intellectual 
growth and development. 

5, The sample be sufficiently large to yield 
reliable findings within broad geographic 
regi(ms and population density groups as 
well as age, sex» and limited socioeconomic 
groups for the total sample. 

The sample was drawn jointly with the Bureau 
of the Census starting with the I960 decennial 
census list of addresses and the nearly 1,900 
primary sampling units (PSU's) into which the 
entire United States was divided. Each PSU is 
either a standard metropolitan statistical area 
(SMSA), a county, or a group of two or three 
contiguous counties. These PSU's were grouped 
into 40 strata, each stratum having an average 
si/e of about 4,5 million persons, in such a man- 
ner as to maximize the degree of homogeneity 
within strata with regard to the population size 
of the PSU's, degree of urbanization, geographic 
proximity, and degree of industrialization. The 
40 strata were then classified into four broad 
geographic regions of 10 strata each and were 
then, within each region, cross-classified by four 
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po|>ulation density classes and classes of rate of 
population change Irom 1950 to I960. Using 
a modified Goodman-Kish lontrolled-selection 
technique, one PSU was drawn from each of the 
40 strata. 

Further stagCN of sampling within PSU's re- 
quired first the selection' of censub enumeration 
districts (ED's). The ED's are small well-defined 
arcMJi of about 250 housing units into which the 
entire Nation was di\ided for the 1 960 population 
census. Kach El) was assigned a "measure of 
si/.e** equa! to the rounded whole number result- 
ing from a "di\ision by nine" of the number of 
children aged 5-9 in the Kl) at the time of the 
1960 census. A sample of 20 ED's in the sample 
PSU were selected by systematic sampling, each 
Kl) luNing a probability of selection proportional 
to the population of children 5-9 years at the 
time of the 1960 census date. A further random 
selection by si/e ol segments (smaller clusters of 
housing units) within each EI) was then made. 

Because of the S year time mterval between 
Cycle II and Cycle HI, the Cycle III frame had 
to be supplemented for new constmction and to 
compensate for segments where housing was 
partially or totally demolished to make room for 
highway constructi(»n or urban redevelopment. 

Advanced planning for the examinations at 
t(;c various locations or stands provided for about 
17 days of examinations which limited the num- 
ber of examinees per location to approximately 
200, When ^ number of eligible youths in the 
sample draw.* for a particular location exceeded 
this number, subsampling was d<me by deleting 
from the mastci list of eligible youths (ordered 
by segment, household order within segment, and 
age within household) every nth name on the list 
starting witS the yth name, y being a number 
between 1 n relected randomly and m being 
the extent of oversampling in the original draw. 

In Cycle III, as in Cycle II, twins who wcr^* 
deleted in the sample selection, were also Sched- 
uled for examination, time permitting, as were 
youths deleted from the Cycle III sample who 
had beei examined in Cycle II. The sample was 
selected in Cycle III, as it has l>ccn for the chil- 
dren in Cycle II, so as to contain the onrect pro- 
portion of youths from families having oniy^onc 
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eligible youth, two eligible youths, arid so on to 
be representative of the total target population. 
However, since households were one of the ele- 
ments in the sample frame, the number of related 
youths in the resultant sample is greater than 
would come from a design which sampled youths 
r2*I7 years without regard to household. The 
resultant estimated mean measurements or rates 
should be unbiased, but their sampling variability 
will be sOn»jwhaf greater than those from more 
costly, t'itnc-coiisumingsystc.natic sample designs 
in which every kih youth would be selected. 

The d probability sample for Cycle III in- 
cludes 4 youths representative of the approx* 
imately 22.7 million nonimtitutionali^ed Us;ited 
States youths of 12-17 years. The sample con- 
tained youths from 25 different States and 
approximately 1,000 in each single year of age. 

1 he response rate in Cycle III was 90 percent, 
with. 6,768 youths examined out of the total 
sample. These examinees were closely represent 
alive of those in the sample as well as the popu- 
lation fi'oni which the s;imple were dmwn with 
respect to age, sex, race, regi<m, populatitm 
density, and population growth in area of resi- 
dence. Hence it appears unlikely that nonre- 
sponse could bias the findings appreciably. 

Measure used to control the quality of the 
data from these surxrys have been cited pre- 
viously;^>»24 those additional measures speci- 
ically related to the testing of hearing ;ire 
outlined in an earlier secticm of this report. 

Rdiability 

While measurement processes in the surveys 
were carefully standardized and closely con- 
trolled, thv correspondence between the r<*al 
world and survey results cannot be expected to be 
exact. Survey data are imperfect for three major 
reasons: ( I ) results are subject to samphng error, 
(2) the actual conduct of a survey never agrees 
perfectly with the design, and (3) the measure- 
ment processes themselves are inexact even 
though standardized and controlled. 

Ihe fin.v report on Cycle III^ describes in dc 
tail the faithUdness with which the sampling 
design was carried out. 
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IXil.i irtoidcd for each sample yoiilli ai\ 
inlLitcd ii) the cslirjuiiion pMxrss lo ciiarat icri/.i' 
flu- lari;tr imixtrsr of wliidi the Siiinplc youth i. 
r-!)ivscnlaii\c. The weights used in this i'nflatiou 
:>r;arss arc a pnuhul of the reciprocal of the 
.»r »i>al)ilii\ of sclcitiiv^ tlu- \nulh»an adjuslmciu 
lor uoiucsponsc cases, and a postslralified ratio 
adjustment which iiuiea.ses precision by hrinijin.i^ 
siir\e\ results into closer ali^iment with known 
Tnited States population fii;ure by color and st\ 
within sin.nle \ear.s of a.t;e 12 through I 7 lor the 

In the thiid ( yele ol the Health Kxaniination 
Sur\e\ (as for the children in Cxcle II) the sam- 
ples were the results of three principal stages ol 
selec tion the sini;le PSL' from each stratum, the 
20 sei;m; nts Irom each vimple PSL', and the sam- 
ple \i)Uth lioni the elii^ible persons. I'he prob- 
abilitv of selecting an individual \outh is the 
pioihiit ol the probal)iht\ (.f selection at e«v h 
staur. 

Snue the strata aie roui;hl\ etjual in popula- 
tion si/e and a ncarl\ e(|ual number ol sample 
vontbs were e\annncd in eath ol the sample 
l*Sr\ the vimple ()esij»n is essentialU selt- 
uie^htim; with respect of the target population; 
ilut is, eadi \outh 12 through 17 \ears had 
about the same probability of !)einjL; drawn into 
the lespectixe sanj|)les. 



The adjustment upward for nonrcsponsc is 
intended to minimize the impact of nonrcs,,onsc 
on final estimates by imputing to nonrcspondcnts 
the characteristics of **similar" respondents. 
Here **similar" respondent.s were judged to be 
examined youths in a sample PSU having the 
same age (in years) and sex as youths not exam- 
ined in that sample PSU, 

The poststratificd ratio adjustment used in the 
third cycle achieved most of the gains in precision 
which would have been attained if the sample 
had been drawn from a population stratified by 
age, color, and sex and makes the final sample 
estimates of population agree exactly with in- 
dependent controls prepared by the Bureau of 
the Census for the United States noninstitution- 
ali/ed population as of March 9, 1968 (approxi- 
mate midsurvey point for Cycle III), by color 
and sex for each single year of age 12-17, The 
sampling weight of every responding sample 
youth in each of the 24 age, color, and sex classes 
IS adjusted upwards or downwards so that the 
weighted total within the class equals the inde- 
pendent population control for each survey. 

In addition to youths not examined at all, 
there were some whose examinations were incom- 
plete in one frequency or another. If the techni- 
cian considered some parts of the test unreliable 



T»bl» I . Mining h««nnQ t«tt daU, liy «9t of •xsminM: Hwiith ExaminaticMi Survty. ^9aSSB 



Hearing test missing 


Ail 
exanninees. 
12-17 
years 


12 
years 


13 
year: 


14 

years 


15 
years 


16 
years 


17 
yea*'s 


AM frequencies ^numijer of vouths 
















for whom one or more test parts 
















are mcomuleti. 


38 


7 


8 


5 


8 


6 


4 








Number of ears 








Test incomplete fof frequencies of 
















250 Hert/ 


45 


7 


10 


5 


10 


10 


3 


SOOHtft/ 


45 


8 


8 


5 


11 


10 


3 


1000Hert7 


46 


8 


8 


5 


10 


12 


3 


2000Hert7 


46 


8 


8 


6 


10 


10 


4 


3000 Hert/ 


47 


8 


11 


5 


10 


10 


3 


4O00Hert/ 


48 


9 


10 


5 


10 


10 


4 


6000 Hert/ 


46 


7 


10 


5 


12 


10 


2 


8000 Hertz 


52 


9 


12 


7 


12 


10 


2 



ERIC 



Si) 



because of physical or menial reasons or I 
audiometer was not lun( lioning properly, the 
test parts affected were also not used. The extent 
of missing data for the hearing tests is shown in 
table L 

For each of the examined \ouths not gi\en the 
hearing test, a respondent of the same age-sex-race 
group was selected at random and his test results 
assigned to the nonexamined person. 

When only incomplete test results were avail- 
able (38 youths), a variety of methods were used, 
depending upon the extent of missing data. If 
only one ear was tested, it was assumed that the 
finc'uijs for the other ear would have been the 
♦a' '.e. If partial results were available, the levels 
t cached by the other ear at the particular frc- 
quenc les were used as the otimatcs if they were 
consistent with the audiogram for the ear on 
whi<h data were missing. Otherwise, projections 
were made on the basis of the parts of the 
audiogram available. 

Sampling and Measurement Error 

in the present report, reference has been made 
to efforts to minimize bi;is and variabitity of meas- 
urement techniques. 

The probability design of the survey makes 
possible the calculation of sampling errors. The 
sampling error is used here to determine how 
imprecise the sur\ey test results may be because 
they come from a sample rather than from the 
measurements of all elements in the universe. 

The estimation of sampling errors for a study 
of the type of the Health Examination Survey is 
difficult for at least three reasons: (1) measure- 
ment error and "pure" sampling error are con- 
founded in the data it is not easy to find a 
procedure which will either completely include 
both or treat one or the other separately, (2) the 
survey design and estimation procedure are com- 
plex and accordingly require eomputationally 
involved techniques for the calculation of vari- 
ances, and (3) fro n the survey are coming 
thousands of statistics, many for subrlasses of 



the population for which there are a small num- 
ber of cases. Kstimates of sampling error are 
obtained from the sample data and are them- 
selves subject to sampling error which may be 
large when the number of cases in a cell is small 
or even o(casionall> when the number of cases 
IS substantial. 

Kstimates of approximate sampling variability 
for selected statistics used in this report are 
included in the detailed tables. These estimates 
have been prepared by a replication technique 
which yields overall variability through observa- 
tion of Variability among random subsamples of 
the total sample.*** The method reflects both 
**purc" sampling variance and a part of the meas- 
urement variance. 

In accordance with usual practice, the interval 
estimate for any statinic may be ccmsidered the 
range within one standard error of the tabulated 
statistic, with 68-pcrccnt confidence, or the range 
within two standard errors of the tabulated sta- 
tistic, with 95-pcrccnt confidence. The latter is 
used as the level of significance in this report. 

An approximation of the standard error of a 
difference d = .x « > of two statistics x and y is 
given by the formula = (sf + Sj)^'^ where 
and Sy are the sampling errors, respectively of 
X and y. Of course, where the two groups or 
measures are positively or negatively correlated, 
this will give an overestimate or underestimate, 
respectively, of the actual standard error. These 
estimates are .shown in table II. 

Small Numbers 

In sf)me tables magnitudes are shown for cells 
for which the sample size is so small that the 
sam{)lir>g error may be several times as great as 
the statistic itself. Obviously in such instances 
the statistic has no meaning in itself except to 
indicate that the true quantity is small. Such 
numbers, if shown, have been included in the 
belief that they may help to convey an impres- 
sion of the overall story of the table. 
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TiMt II. tttn ^ d wtm of mmam lor mviSQ* httrinf Imli for ipMeh (wtimttodr ami -ML. numter of •MfiOntti, by wtwiid dhm m m Mm^ 

UnittdStolM^ 1906-70 



Choroctiristic 


Total numbof 
of txaminoit 


Hit 


8oyf 


Girtt 


12-17 
yoan 


12 
years 


13 
yaart 


14 
years 


15 
yean 


16 
yaars 


years 


12-17 
yaart 


12 

yaart 


13 
yaart 


yaart 


1 0 

yaart 


yaart 


1 / 

yaart 


Tot<%l number 


































of examinees 


.... 


6.768 


3.545 


643 


626 


618 


613 


566 


489 


3.223 


547 


582 


586 


503 


536 


460 


- 








Standard error in d8 re audiometric zero <ISO-1964) 










Race 




































5.735 


0.15 


0.20 


0.25 


0.30 


0.25 


0.30 


0.45 


0.40 


0.10 


0.2s 


0.26 


0.20 


0.20 


0.25 


030 




999 


0.26 


0.35 


0.50 


0.65 


0.55 


0.70 


0.70 


0.65 


0.30 


0.56 


1.06 


0j60 


0.60 


0.66 


0.66 


Other races 


34 


0.65 


0.80 


39.50 


18.15 


16.90 


3.40 


18.45 


0.00 


1.60 


3.60 


42.40 


42.40 


17.15 


35.35 


26.40 


Region 


1.641 
































Northeast . . ... 


0.20 


0.30 


n IK 


0.65 


0.30 


Oils 




0 'Tn 
U. Al 




0.30 


0.20 


035 


0.60 


0.85 


0.60 


MidwHt 


1.757 


0.25 


0.35 


0.50 


0.50 


0.20 


0.35 


0.55 
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APPENDIX II 
DEMOGRAPHIC AND SOCIOECONOMIC TERMS 



Age. - I'hc age recorded for each youth was the 
age at last birthday on the date of examination. 
The age criterion for inclusion in the sample used 
in this survey was defined in terms of age at time 
of interview. Since the examination usually took 
place 2 to 4 weeks after the interview, some of 
those who were 1 7 years old at the time of inter* 
view became 18 years old by the time of examina- 
tion. There were 23 such cases. In the adjust- 
ment and weighting procedures used to produce 
national estimates, these 23 were included in the 
1 7 year group. 

Race. -Race was recorded as "white," 
"Negro," or "other." "Other" included Ameri- 
can Indians, Chinese, Japanese, and all races other 
than white or Negro. Mexican persons were 
included with **white" unless definitely known 
to be American Indian or of another race. 
Negroes and persons of mixed Negro and other 
parentage were recorded as "Negro." 

Geographic region.-Yox purposes of strati- 
fication the United States was divided into four 
geographic regions of approximately equal popu- 
lation. These regions, which correspond closely 
to those used by the Bureau of the Census, were 
as follows: 

Region States Included 

Northeast Maine, Vermont, New Hamp- 
shire, Massachusetts, Connecti- 
cut, Rhode Island, New York, 
New Jersey, and Pennsylvania 

Midwest Ohio, Illinois, Indiana, Michigan, 
Wisconsin, Minnesota, Iowa, and 
Missouri 



South Delaware, Maryland, District of 

Columbia, West Virginia, Virginia, 
Kentucky, Tennessee, North Car- 
olina, South Carolina, Georgia, 
Floridi, Alabama, Mississippi, 
Louisiana, and Arkajisas 

West Washington, Oregon, California, 

Nevada, New Mexico, Arizona, 
Texas, Oklahoma, Kansas, Ne- 
braska, North Dakota, South 
Dakota, Idaho, Utah, Colorado, 
Montana, Wyoming, Alaska, and 
Hawaii 

Urban-rural. The definition of urban-rural 
areas was the same as that used in the 1960 
Census. According to this defmition, the urban 
population was comprised of all persons living in 
(1) places of 2,500 inhabitants or more incor- 
porated as cities, boroughs, villages, and towns 
(except towns in New England, New I'ork, and 
Wisconsin); (2) the densely settled urban fringe, 
whether incorporated or unincorporated, of 
urbanized areas; (3) towns in New England and 
townships in Newjersey and Pennsylvania which 
contained no incorporated municipalities as sub- 
divisions and had either 2,500 inhabitants or 
more, or a population of 2,5(y) to 25,000 and a 
density of 1,500 persons or more per square mile; 
(4) counties in States other than the New Eng- 
land Slates, New Jersey, and Pennsylvania that 
had no incorporated municipalities within their 
boundaries and had a density oi 1,500 persons 
or more per square mile; and (5) unincorpor ited 
places of 2,500 inhabitants or more not included 
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in any urban fiingc. The remaining population 
was ( lassified as rural. 

Urban areas an- further classified by popula- 
tion si/e for places within urbanized areas and 
other urban places outside urbanized areas. 

family mcomc. I'he income recorded was 
the total income of the past 12 months received 
by the head of the household and all other house- 
hold members related to the head by blood, 
marria}*e» or adoption. This income was the 
gross cash income (excluding pay in kind) except 
in the case of a family with their own farm or 
busmesrs, in which case iiel income was recorded. 

Parent. A parent was* the natural parent or, 
in the case of adoption, the legal parent of the 
child. 



Guardian. A guardian was responsible for the 
care and supervision of the child. He (or she) 
did not have to be the legal guardian to be con- 
sidered the guardian for this survey. A guardian- 
ship could only exist when the parent(s) of the 
child did not reside within the sample household. 

Head of household. Only one person in each 
household was designated as the **head." He 
(or she) was the person who was regarded as the 
**head*' by the members of the household. In 
most cases the head was the chief breadwinner 
of the family although this was not always true. 
In some cases the he-^d was the parent of the 
chief earner, or the or*Iy adult member of the 
household. 
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APPENDIX III 
RECORDING FORM 
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APPENDIX IV 



STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO 



The sound pressure standards for **n<)fn^al" 
auditory threshold the 1951 American Stand- 
ards Association audiometrie zero-maintained 
by the National Bureau of Standards were 
derived from data of the National Health Survey 
of 1935-36, as described previously. The original 
measurements were deierniinations of voltages 
applied at the terminals of the audiometer ear- 
phones used in the surve> for a subgroup of per^ 
sons with "normal" hearing. These threshold 
data were transferred by loudness balancing to a 
group of standard earphones designed especially 
for stability in calibration the Western Kleciric 
705-A. Afic' loudness balancing, the earphones 
were placed on an NBS 9-A standard cidil)rating 
coupler and their response was measurecl. 

Later, and in a similar fashion, the National 
Bureau of Standards truisferred the threshold 
from the Western KIcctric 705-A earphone to 
five other types of earphones. 

The threshold standards in terms of sound 
pressure in a standard coupler will be valid for 
the earphones of these types provided the ear- 
phone cushions are of controlled profile, thick- 
ness, and compliance; the distance from the front 
of the face of the moving diaphragm to the plane 
of the cushion is held constant; and that the 
earphone is held against the ear with a constant 
coupling force. ^'^-^^ They will not apply to 
earphones of other types. 

The transfer ch*iracleristics for ihe 11)11-31) 
earphones Ni\41/.\R cushions used in this sui- 
vt y were those determined lor the Health K\am- 
in.ition Survey instnimrnts at the riiiversily of 
Pittshur^h to rephue thdse pr< \iousl\ su<»i;ested 
by .Allison Laboratories."'* 

The new (1964) standard reference zero rec 
ommcnded by the International Organization 
for Standardization (ISO)*^*'^^'*-'^ was adopted 
in the 1969 American National Standard for 



audiometers during conduct of this survey to 
repbce the differing 1 95 1 American and the 
1954 British Standards.^^ Since these new 
standards are appearing in many of the journals 
and other technical publications, the comparison 
of them with the 1951 American Standard on 
the 705- A earphones and the TDH-39 earphones 
used in this survey is shown in table III. 

The thresholds for the 1951 American Stand- 
ard and the recomnK*nded ISO Standard on the 
705-A earphones are rounded to the nearest 
0.5 dB in accordance with the ISO method of 
presentation. The TDH-39 thresholds are re- 
tained in the form used to convert the findings 
from this survey to decibels re 0.0002 dyne per 
scjuarc centimeter, as shown in the section "Com- 
parison W^ith Previous Findings.'' 
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OUTIINC OF KEfOKT SEftlES FOX VITAL AND HEALTH STAflSfICi 

OrijitmUy Ih^blic Health Service Publication No. tOOO 



^t'rii ^ I. Pio^rams and collection ;>roc«rf«rt?s.— Reports which describe the general progranib of the NaCional 
(.enter for fiealth Statistics and its offices and divisions, data collection meth'Kis used, definitions, 
jnd other material necessary for understanding the data. 

beries 2. Data evaluation and methods research. —Studies of new statistical methodology including: experi- 
mental tei »s of new survey methods, studies of vital statistics collection methods, new analytical 
techniques, objective evaluations of reliability of collected data, contributions to statistical theory. 

Series 3. AtuUytical sft4</ies. — Reports presenting analytical or interpretive studies based on vital and health 
statistics, carrying the analysis further than the expository types of reports in the other series. 

Series 4. Documents and committer rt/>ar/s.— Final reports of major committee^ concerned with vital and 
health statistics, and documents such as recommended model vital registration laws and revihcd birth 
and death certificates. 

btnes 10. Data from the Health Intvrtiew SMret>.— Statistics on illness, accidental injuries, disability, use of 
h.ispital. medical, dental, and other services. ?nd other health-related topicb. based on data collected 
in .1 continuing national household interview j- jrvey. 

benib 11. Data ftom the Health Examination 5tt/Te>. — I>ata from direct examination, testing, and measure- 
nicni of national samples of the population piovide the basis for two types of reports: (I) estimates 
of the mfdicall> defined prevalence of specific diseases in the United States and the distributions of 
the })opuldtion with respect to physical, physiological, and psychological characteristics; and (2) 
tni!v*-i> of relationships among the v.irious measurements without reference to an explicit finite 
tinnerse of persons. 

6erit5 iJ. Data ftvm tht Inbtitutional Population 6i/ri t>6.— Statistics relating to the health characieriMics of 
j>er.M>n.s in mstitutions, and on medical, nursing, and personal care received, based on national 
^aIn}Jle^ <»f establishments providing these services and samples of the residents or patients. 

6eM*4 ; i. Data tiom the Hospital Dischat^e Sun o.— Statistics relatmg to discharged patients in short-May 
hospitals, lu.^ed on a r-ample of patient records in a national sample of hospital-^. 

S-r/»i /Ai/// im li.'iilth trsuurc^ s wrt n/>f> tifr am/ /oc/Z/^/cs. — Statistics on the numbers, geographic disi ri - 
tujuon, ant! ha: a., u D^t k > ofhialth re sources including physicians, dentists, nurses, othei hcahh 
tnanpout : (m. v up*i; j< n^, ho>pj(als, nurjiinj homes, and outpatient and other inp^itiem fanlitie*^. 

btritbj". Data on . — \ a rioj> .^t«iti>t:c> on mortality other than as mcIuJed in annual 4)r rnomhh 

rt-j^.rf- — -}<Mal inalv^e> h\ cau.-e of death, age anJother demogr.iphic variables, :»Im> gecrgraphie 
anJ v.r.H' -ck**- aiMl\^f>. 

bem'i JJ. Data iw *.utatU\, fnat nai,i . ow/i/n o/ce. — \ anous MatiMici* on natal it> . marriage, and iliVMrci Mthei 
than I- riilii.U.} in .mnual or monthK rep»)rt>'- .special analv.^e.*- b\ Jemo^r.>phu . .a lahK s. also 
jt*'ik:r »pi u inJ intu- vt-rso .in.iKse^. .studies of fertshtv. 

bit:vsj^ l^*ittt fK^fn tht ^iili-mai .\utuiii\ atui Mtntalitx t \ s. — St »t i>tK ^ on t harat ti ri>tics dt hirtfi-^ and 
i' atli^ n- >t t. n' ij.-e fr 'ii^ the \ nM rt-i orJ.^. ha>ed on f^aniph *-iif\t\.^ .^temimn*: from the^-e recori!*^. 
i'v Is -II. 1 r .j * -^ »^ ♦n*^ t il:t\ b\ ^otnu'conoma medical experience m tlie la>t yt u of 

iif< , ; J' u i( ' i^n. ' .? pr. ^nan. \ ■ f . 

! -r- ij^f.. li t»u 'II riti < )ff!( r of Inform.ition 

N.itioii.il (.riitff for llr.illh StatistKS 
I'libin Hr lUh Scrvui-. IIK.\ 
KoikviUr. Md. 2i)H'i': 
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